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See Advertisement, page 24, last week. 
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Registered Office: 1084, Cannon St., London, E.O. 
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‘Yarrow & & Co., Ltd., 
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Internal Combustion Engines. 
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LL MAKERS, Jouxstons, near Glasgow. 
For class of Machine Tools see our —— 
Advertisement every alternate week. 





oe and Px ae EXEOUT 
Official Contracters to the Admlcalty), 
e1, York Street, Westminster. 5268 


xy hompson” oilers 
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One 80 ft. we 0 tt. er by 160 w.p. 
Two 80 ft. by 8 ft. Sin. by 160 w.p. 
One 80 ft. by 8 ft. in. by 180 w.p. 
One 30 ft. by 8 ft. Gin. by 160 w.p. 
Four 80 ft. by 8 ft. Sin. by 100 w.p. 
Two 30 ft..by 7 ft. Gin. by 100 w.p. 

Seventy other sizes and pressures. 

John Thomps son, 
WOLVERHAMPTON. 5279 





(Fs Engine Generating Set, 
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West Walls, Newéastle-on-Tyne. 


[ mmediate Delivery from 
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- + Canada. 


Toronto $211 
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See & UNDIVIDED ‘PROFITS $9,000,000 


"esr etait 





terms, aaa aoe 
OORRESPONDENOE INVITED. 
eS ee _ 
ae DEE oe er 
Soap en 











ears os 


Y 4trow Patent 


Ws ater-tube ers. 





8 00. Len Boe Len, Scxero0s, GLASGOW, 


J ohn B ellamy, ag. 


MILLWALL, LONDON, E. 
GungraL ConsrrvcrionaL ENGINExes, 


Boilers, Tanks & Mooring Buoys 

StiLis, Pamoe Tanks, Am Recetvans, Sram 

Onnansys, Riverep Stzam ann VawriLaTine Pires, 
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See half-page Advertisement page 58, June 16. 
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In Tas Hien Court or Justice. 1916 B. 027. 
Onancesry Division, 
Mr. Justice YOUNGER. 
In the Matter of BROWETT a and O00, 


(Limited —_ Reduced 


a 
In the Matter yg THE COMPANIES (OONSOLIDA- 
TION) ACT, 1908. 


Notice i is Hereby Given that 


the order dated the ous June, 1916, confirming 
the reduction of capital of the above- named com pany 
from £120,000 divided into 60,000 Six per cen 
Cumulative Preference shares of "£1 each and 60,000 


60, 
shares of £1 each, 10,000 Ordinary shares of £1 each, 
and 60,000 Ordinary shares of 6s. each and the 
minute approved by the Court showing with respect 
to the capital of the company as altered the several 
ses ean pay ape by the above-mentioned Act was 
by the rar of Joint Stock Companies 

on the 20th’ day of June, 1916. And Further Take 
Notice Fn od mesh said minute is in the words and 
be Dy ) 

and Co., Tasnited and 


Dated this 22nd day of June, 
VIZARD OLDHAM OROWDER axp CASH, 
51, Lincoln's Inn Fields, London, W.O. 
Agents tor Browetts of Coventry, Solicitors for the 
said Company. E 547 


OXY-AOETYLENE WELDING FOR WAR SERVICE. 


phage Council of the British 


Bab yee & WELDING ASSOCIATION 
have now 
ENT for 





phe 


inaugurated a CoNsULEATI 


peoblens ORATUITOUBLY.. 
“Koel 


advice and nical assistance d 
aa to THE SEORETARY. The British set | 
= gr Association, 103 and 104, a} fae 


National Need. 


porees Coser oF AERONAUTICS. 

ommeeaes wad Airships. 

Also pre for Bxams. of Testtbutions of 
Electrical Engineers. — 


Civil, echanical and 
PENNINGTONS, 254, Oxford Road, Manchester. 4337 


STRUCTURAL ENGINEERING. 
Fe, 
ON 
me mt i ENOUNEERIN 


BUREAU,” 23, Old Oak Rood, Acton Park, London, 
5243 








500 | the followi 


Particulars of Course of | Street, 8. 


UNIVERSITY OF DURHAM. 
' College, 


UPON-TYNE. 


rmstron 
NEWOA 


Prixcipal—W. H. HADOW, M.A., D.Mus., J.P. 


SESSION 1916-1917. 
COMMENCING 25th SEPTEMBER, 1916. 


Departments of MrcHamicat, Marine, Civi, and 


Meratiurey, Aoriccitcrs, and of Pure Scrence, Arts 

and ComMERcE. 

Full particulars may be obtained on application to— 
F. H. PRUEN, M.A., Secretary. 

Armstrong College, Newcastle-upon-Tyne. 





THE MANCHESTER MUNICIPAL 
chool of Technology 


(Uwiversrry OF Mancursrer), 


PrincipaL: J. O. M, Garwerr, wa. (late Fellow of 
Trinity College, Cambridge). 


The ne 1916-17 will OPEN on 5th OCTOBER. 
Matriculation and Entrance Examinations will be 
— in July and a. tei tleation, gi 

e Prospectus, forward on & ion, gives 
ulars of the courses leadin to the Manchester 
niversity eeavens in the Faculty ot of Technology, in 
ents :— 


TOAL in ota 
ELEOTRIOAL ENGINEER 
SANITARY ENGIN EERING ‘inoluding Municipal 


Engin noorint), 

THE OHEMICAL INDUSTRIES (including 
General Chemical Technol leaching, 
Dosing, | Abe Paperma’ ng, Brewing 

etal 


THE TEXTILE T USTRIES 

PRINTING & PHOTOGRAPHIO TECHNOLOGY, 
MINING, 

ARCHITECTURE. 

During the Session oe home First Year Oourses 
will be specially adapted to the requirements of 
students who may wish to take Commissions in - M. 
Forces. E56 





THNDERS. 


THE omnes s ee RAILWAY COMPANY, 
to receive 


enders “for the Supply |= 





pat te FITTINGS oo gg Gauge) comprising : 
Wrought “aia and 8 


wes woe taney Forms of Tender may be obtained 


mame al '8 Offices. 

addressed to the Chairman and Directors 
ot the _—_ Indian ag Company, Lid., marked 

Fittings,” must "be lett at the 
Ofte othe eae oe ene Owe on 
uly, 1916. 
by my ms is not bound to accept the lowest or 
any Tender. 
A charge, which will not be returned, will be made 
of 10s. mab each an one of tion 
the Drawings be obtained, —7 
ment, at tre Office of Howat HiTE, Esq., M. Inst, C.K, E. 
Engineer the Company, 8, 


91, York Street, Westminster, 8.W. 
28th June, 1916. < 








APPOINTMENTS OPEN. 





THE 
University of Liverpool. 


SESSION 1915-16. a, TERM BEGINS ON 
1 


th JANUARY. 
FACULTY OF ENGINEERING 
Dean—J. WEMYSS ANDERSON, M.Eng. ,M.Inst.0. E. 
FPESSORS AND LECTURERS, 


ENGINEERING. 
Harrison Professor—-W. H. Watkinson, M. Eng., 
M, Inst. O.E., M.1. Mech, E., M.1.E.E. 
—— in Mater\als-—-W. Mason, | 00 


So., Assoc. M. Inst. 0.E. 
ELECTRICAL ENGINEERING, 
David Jardine Professor—E. W. Marciant 
vineens in Municipal Electrical Engineering— 
rer in Mun’ 
Associate Professor—A. Bromizy Howwzs, 
M. io. 5 Gi E., M.LELE. 


CIVIL MUNGINERRI 
Professor 8. W. i M.A.L, M. Inat. O.E. 
Lecturer in Railway Engi —Associate 
on Mts A. P. ALL, M. ~» M. Inst. 


Mech. E. 
Lecturer in Municipal tne hinakok 
ee sees 2! A, Bropm, } 
Lecturer in Dock and Harbour veeri 
noch dey ohm M.Eng, 
Engineering Geology—J. Vixcent 
ELspEN ae F.G.8, 
Leoturer in Dock and Harbour 
T. R. Wuntox, Sects Assoc. M. Inst, C.E. 
NAVAL ARCHITECTURE.—Alexander 
feasor—Professor T. B. Anzu, R.O.N.O., Ret., 


M. Inet, N.A. 
MARINE ENGINEERING.—Professers and Lec- 


Pro-| Box 741, T. B. 


BOOTLE MUNICIPAL TE! TECHNICAL SOHOOL. 


anted, Early : ly in September, 


erie pabjoces. full-time hia ore MASTER 
for for Engineering Bub Subjects. Qualifications to include 


boratory, and "tedting experience. 


150 to well qualified map. 
ion, by letter, to 
PAL, 


Technical School, Bootie, Lancashire. 
COUNTY BOROUGH OF WEST HARTLEPOOL. 
TECHNICAL COLLEGE. 


AS oes Teacher Required 


ot ol gh pc oon an AR engl 5 
eae een ane 


A 
E 624 





ng 





together with two testimonials, to 
before the 12th July, 1916. 

. G, TAYLOR, 
Secretary. E 534 


ssistant Refrigeratin mar 
ENGINEER UIRED, Oe” eae “34 
Military ‘Service. —Apply,siating age, | © 


of experis to * 
ehene aa 1 
Street, E.C. 


be sent to the 





Queen Victoria 


Mero Tool - eenpert, foe |e 
100 





and tool ' 
valves 


eaperence £140 
annum. 
‘Barers may be obtained from the 
time 








ienced Works 
for duration of- 
ie. For munition 
ployed on 

a ae 


EXOH ANGE, menting 
Gon Electrical Draughtsman 


ao. po yd gh 
not already upon 


Gorrie pn ke yap Aj BOARD OF DE 
LABOUR OUR EXOHANGE, mentioning this and 





Evecrricat ENGIngkeRIne,N AVAL ARCHITEOTURE, Minina, | E 458. 





, First- 


TSMAN with 


Wanted Immediatel 


class JIG and TOOL a 
Suet be capable, apecdy, and posress ioitiative. "io 

capa’ y, possess in ve. No 
on Covenant work will be engaged. 
ent ts to the t mav.—Apply, stating 
full experience, age and sa’ required, to Box No. 
A 2020, your nearest LABOUR EXCHANGE. E533 


Wanted Immediately by Con- 


trolled Firm in M Jig and 
Tool DRAUGHTSMEN ; also DRAUGHTSMEN with 
ee in Aero or Automobile Work. Good 
7 to — man. No whe =< sities weaken, 
ment work can 
tions, to the nearest BOARD OY tape LABOUR 
EXCHANGE, mentioning this Journal and 

















cate anp TRADE MARK 
Patents IN ALL COUNTRIES. 


E. P. Alexander & Son, 


Cuartsrsp Parent Acents, 
306, HIGH HOLBORN, LONDON, W.C. 
(Established 1874.) 


le ‘Telephone : Central 7424. 


ensen and Son, 
OHARTERED P 


Roo a 


Od 585 
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Wanted, Experienced Jig ial 


TOOL DRAUGHTSMEN for aeroplane work. 
ciety and qualifications to be stated. No ~ 
—, B. Government a will 

onguged. A earest LABOUR EX ANGE, 
mentioning thie. Sournal and E 540. 





John E. Raworth, 


OHARTERED PATENT AGENT, 
70/71, Queen Anne’s 
Tothill 





Few Good Detail 


DRAUGHTSMEN REQUIRED for —— 
work in an Admiralty establishment. A) 

should state age, experience, salary required, we 
enclose at least two references.— Apply, Box No. 646, 
care of Mesers, R. F. Wuire & , Genk. A Advig. 
Agents, 33, Fleet Street, London, EC. 531 


nted, Machine - Shop 


W a 
FOREMAN for Midland firm ——e 
of 





high-speed steam and oil engines. Must be 
ee een oe fey te eee of modern met 


27 —Apply, your nearest LABOUR 
EXOHA! XOHANGE, ee te No. ’k2086. No person on 
E 549 


Government work will be engaged. 


‘Wanted, Brass Founder to do 


small castings not exceeding about three 


ar td : ee: eee rably arranging for his own patterns. 
UNTZ, 6, Bream’s Buildings, Eoasers 
se one E 555 


Eypgineering Pupil. — Vacancy 
pg Re ys (Government 1 Panne ye 
engines, fe. ane moderate nyt ome “dares 
Al Large F Firm of Engineers, 
YOUTH of 


the Midlands, have an ©) for a 

education as premium pupil, the 
course to include both works and drawing effice.— 
Address, 4359, Offices of Eremranrine. 

















SITUATIONS WANTED. 


ollie Manager Desires 
APPOI ENT, home or abroad. English 
me Indian experience ; 15 years’ management with 


of largest ng Companies in East. A 
to to thick and thin seams. 
with labour. — = Fw Paw re" languages 
X 1053, 
Lane, , kauion, E.C. 
"E 526 


Excellent references. any clima 

E Davin & Oo, 50, 6k, Bwithints 

Ere perienced Surveyor Desires 

oy et yay ing mining ership. Ti — 
ow wor! ae men Pp. 

testimonials. ‘Term ialooe 


sand full 
Bagineer - Lieutenant, RN. 











E544, Offices of ENGINERRING. 

(25), Ex. R.N.E. College invalided DESIRES 
EMPLOVILENT in postion of tu . trust, with ‘ 
—Full particulars to E 546, Offices of Evoinserine. 


i grange and Electrical 


Engineer (31), ere = the Arm; reeponstls 


ence, 
celaee 7 Siena, 





PORTION” preferably 
invest, if necessary, in 
E 461, Offices of 


Engineer | (26), B.Sc. Eng. | u 


late Lt. A.8.C. oy pe Sg ae 
ist. consul! 
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ress, E 613, of Ex 


Fiagineer (40), A.M.I. MECH. E., 
technical and 


AMLEE., 

















reman Moulder Desires 
APPOINTMENT. Marine and om orn 


first-class technical 
—Addresa, E 530, Offices of Excivxanuve. 














[the Proprietors of Letters 
Patent No, 21129, of 1918, ‘* Roll Crusher,” and 
No. 21699, of 1910, “ Steam Turbine,” are DESIROUS 
of ENTERING into ARRANGEMENTS, by way of a 
License or otherwise, on reasonable terms, for the 
reset of exploiting above identified patents and 
nsuring their practical working in Great Britain.— 
Address all inquiries to ALOHALOO, care of H. IL. 
Kzen, 732, Salisbury House, London Wall, E.C. 





TO MANUFACTURERS AND USERS OF 
FURNACES AND THE LIKE. 


[the Prop rietor of Patent No. 


——— ANO for *‘ Improvements in and 
relatin ba and the like,” is DESIROUS of 
ENTERING into an ARRANGEMENT by way of 
License or Sale outright for the manufacture 
exploitation of the aeieeee within the United snot - 
For information 

GEORGE —_ 


Sk 


ron Ore.—Advertiser who 
has found a very fine lode would LIKE to HEAR 

from FIRM willing to find capital and work same. 

Samples and iculars. 

ress, E 484, Offices of ENGINEERING. 


orks Representative. — 

The Advertiser is OPEN to TAKE CHARGE 

of London Office as ve of a company 

manufacturing railway eet. & &c. Well knows to 

Thom Only principals dealt with.—Address, 
1, Offices of ENGINERRING. 


BELGIUM AND HOLLAND, 


EK erienced Engineer, speak- 
ie > French and Dutch, DESIRES to 

oo countries, at the conclusion of 
war, first-class “BRITISH FIRMS making 
Shipbulldln machinery, marine engines and boi 
steam turb electrical machinery, bridges 4 
structural work. First-class references. E 433 
Address, AITKEN & ©O,, 147, Bath Street, © lasgow. 


anted, Repetition Work 


x oO Lathes and Drilling Machines. 
—Address, E Offices of Ewammeen is’. “oie 


Mechining . Required. aol 


Tools.—Can also undertake Supply of Small 
Castings and Pressings, any metal. —Address, E 557, 
Offices of ENGINEERING. 


Exzinesrs and Founders’ can 


UNDERTAKE CASTINGS, new white alloy, 
in large quantities. Government requirements. (Bar 

ultimeve" tensile 28 tons).— Address, E 558, 

of Enecinsarine. 


Regine Second-hand 
INE BOILER, about 8 ft. 3 iv. diameter 


suitable for a o working | re 4 
iol tb. all al particuarste WILLOUG 
Lrp., Engineers and Shipbuilders, Plymou E40 


E 542 
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general W tree 75 HP. Motor, also 


rr} Pagan 


anted, a 20 in. to 26 in. 


1 
SHAPING MACHINE, comet, Sat a 


=n E 539, Offices of Exeurmsnine. 
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1. Sulphuric Acid and Sulphur Products. By GEOFFREY 
Martin, D.Sc., and Major J. Louis Fovoar, B.Sc., 
late Assistant Manager of the Beckton Gas Works. 
London: Crosby Lockwood and Son. 
net. } 

Chlorine and Chlorine Products. By GEOFFREY 
Martin, with a chapter on Recent Oxidising Agents, 
by G. W. Croves, B.Sc. London: Crosby Lockwood 
and Son. [Price 7s. 6d. net.] 

. The Salt and Alkali Industry. By Georrrey Martin, 
Srantey Samira, M.Sc., and F. Mrtsom, B.Sc. London : 
Crosby Lockwood and Son. [Price 7s. 6d.] 


(1) OnE cannot doubt that if Major Foucar had lived 
the treatment of this important subject would have 
been more systematic and comprehensive. Instead 
of the carefully digested arrangement that we should 
have expected from so competent an authority we 
have rather a collection of material from which a 
very desirable treatise might have been con- 
structed. The attention of the author to his 
military duties, and his sad death on the battlefield, 
explain what is lacking, and at the same time 
disarm criticism. The Editor, Dr. Geoffrey Martin, 
is responsible for the use made of the material left 
by Major Foucar. He has, too, considerably 
extended the scope of the volume, but as it now 
occupies less than seventy pages, we imagine the 
contribution of the late Major must have been 
comparatively slight. 

The book consists of four chapters of very unequal 
length, dealing respectively with the sulphur 
industry, sulphuric acid, the manufacture of sulphur 
dioxide, and of other sulphur compounds, including 
carbon disulphide, sodium thiosulphate, sodium 
hyposulphite, and sulphuretted hydrogen, the whole 
information concerning the last being compressed 
within less than a dozen lines. 

The chapter on the sulphur industry we find rather 
repellant, and it might have been treated in an 
attractive way that would have aroused the enthusi- 
asm of the student, for whom, we imagine, this 
treatise is prepared. The Friesch process of 
winning sulphur from the mines in Louisiana, 
furnishing a quantity that dominates the world’s 
markets, is one of the happiest achievements of 
modern technical science, but one would hardly 
gather that opinion from the bald account supplied. 
Historically, of course, the working of sulphur in 
the Sicilian mines has a romantic and lurid side, 
which may be suggested to some by the mysterious 
word “ calcarone,” introduced apparently to excite 
rather than to satisfy curiosity. 

In the second chapter the alternative methods of 
production by the “chamber” and “ contact” 
processes are adequately described, but in the 
former we miss allusion to some of the recent 
improvements that have been effected in America, 
and in the latter the vexed question of the action 
of catalysers and of “ poisons,” notwithstanding 
the uncertainty attaching to the whole subject, 
might have been more suggestively treated. There 
is ample room for increased intelligent manipulation 
in this process, on which the authors might have 
insisted in these days, when the outcry is for greater 
scientific education, since some of the failures to 
get the best results may be traced to the want of 
technical skill and knowledge on the part of the 
operator. It is fortunate that there are separate 
fields open for the employment of acid produced by 
either process: the manufacturers of fertilisers can 
absorb the weaker and less pure acids, while the 
explosive and colour industries need the more 
concentrated and fuming acids that are given by 
the “contact” process. As it is the rivalry is 
keen, and so far the competition has been of advan- 
tage to the “chamber” process, resulting in the 
introduction of important economies both in plant 
and procedure. The authors have not much to 
say on the cubical space required in the several 
circulating systems now in favour, a point of 
considerable importance. In the Falding Chambers 
it is stated, though with some suggestion of doubt, 
that no more than 6 to 7 cub. ft. is required per lb. of 
sulphur burned in twenty-four hours. In another 
patent, that of the Brown Tower-Chamber, not 
fully described, this cubical space is reduced to 
4 ft. These figures prove the increased attention 
given to economical production, and the consequent 
diminished initial cost of works construction. 


| are disappointing from their brevity. 
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k- remaining chapters on the manufacture of 


anhydrous sulphur dioxide, carbon disulphide, &c., 
With regard 
to the former, the Hamisch and Schroeder’s process 
is described, and of the latter the electrical method 
of Taylor. It is stated that a single furnace is 
| capable of producing from 14,000 Ib. to 25,000 Ib. 
of CS2 in twenty-four hours. The non-professional 
|mind must wonder how so much of a substance 
| rarely seen can be consumed. The greater part 
| probably goes into the rubber industry, and here, 
| as elsewhere, is employed as a solvent. 

(2) The chlorine industry has undergone notable 
| transformations, and the end is not yet. The 
| Weldon process, whose main feature consists in the 
| oxidation of hydrochloric acid by means of mangan- 
|ese dioxide, was hailed at its inception as a welcome 
|revolution, and the saviour of the Leblanc soda 
industry. Its pride of place had to meet a doughty 
| competitor in the method proposed by Deacon and 
| Hurter, who proposed to utilise the oxygen of the 

atmosphere to oxidise hydrochloric acid to chlorine 
|and water. Against this formidable foe the Weldon 
| process has weakened in favour,while that of Deacon, 
| though improved by Hasenclever on the mechanical 
side, and by Falckenstein and others on the thermo- 


dynamical, has a hard struggle to maintain its own | 


| against the electrolytic methods that have received 
| great development both in America and Germany. 
|The prize is great, the production of chlorine is 
| enormous, for its use is wide and various, and it is to 
| be regretted that our persistent neglect of electro- 
|lytic methods is jeopardising our position in the 
| whole field of chemical industry. 

| Under these circumstances there was room for a 
| treatise at once stimulating and comprehensive, but 
we are afraid that Dr. Martin and his coadjutors have 
missed an opportunity of impressing the student 
world with the commercial and chemical importance 
of the subject. They seem to have been afraid to 
give themselves scope. They knew perfectly well 
that in a book of 100 pages, amply illustrated as 
this is, it would be impossible to treat the subject 
exhaustively, or even adequately. On the other 
hand, the information is not put in a form that would 
hold the attention of the ordinary reader, who, 
without previous preparation, hopes to get an insight 
into the procedure of chemical technology. 

The scheme of the book includes the description 
of the growth and present position of the chlorine 
industry, and of the manufacture of bleaching 
powder. As closely connected, the hypochlorites, 
the chlorates and perchlorates come under review. 
A very considerable amount of information is sup- 
plied, and would have been more useful if the several 
chapters had been extended; but unfortunately 
the author has dwarfed these to make room for 
sections on the industrial uses of bromine and iodine, 
and added descriptions of the manufacture of 
hydrochloric and hydrofluoric acids. Finally, Mr. 
Clough supplies a short chapter on some modern 
oxidising agents—the peroxides, persulphates, and 
percarbonates. Some of these find application as 
bleaching agents, others have a limited use in 
photography, but generally their technical import- 
ance is slight, and has little connection with the 
subject matter. 

Naturally the interest and the merit of the various 
chapters are unequal, but we welcome every effort 
that insists upon the adoption of improved technical 
methods, and reproves our shortcomings in the past 
in the hope of destroying our complacency and 
quickening our lethargy. On this ground, the 
description of the various processes employed in the 
electrolysis of alkali chlorides is particularly valuable. 
It is painful to read that in Germany two-thirds of 
the bleaching powder required is made from electro- 
lytic chlorine, that the United States is developing 
the industry in giant strides, but that in the United 
Kingdom barely a beginning has been made. The 
activity in Germany, of course, dates before the war, 
while in America the loss of the German market has 
promoted development, and demonstrated the 
necessity of relying upon home production. Pressed 
on both east and west by active competitors ; hide 
bound by stereotyped methods, and cramped by 
fiscal shibboleths, our chemical trade is in a parlous 
state. 

(3) The last addition to the Manuals of Chemical 














Technology has reference to the salt and alkali 
industry, and must in some measure overlap the 
ground covered by the last-mentioned manual, for 
the supply of salt reacts on the production of chlor- 
ine, as it does on soap and glass and other materials. 
The repeal of the salt tax was the signal for starting 
the first Leblanc soda factory, and a whole network 
of chemical industries. Cheap sulphuric acid was 
called for in large quantities, and with this demand 
hydrochloric acid became a waste product in the 
salt-cake furnaces, tending later to promote the 
chlorine industry and the manufacture of bleaching 

wder. So much are these several industries 
interlocked that the chapter on the manufacture of 
hydrochloric acid is reproduced from the earlier 
work without alteration. As this chapter is typical 
of the whole, it goes without saying that the faults 
and the merits to which we have called attention are 
repeated here. 

The remaining chapters deal with the manufacture 
of sodium sulphate (salt-cake) and of sodium 
carbonate as produced by the Leblanc and ammonia- 
soda processes. This latter treatment, which has 
operated disastrously, nearly annihilating the 
Leblane process, has in its turn to suffer keen 
competition both from electrolysing of the alkali 
chlorides and the exploitation of the inexhaustible 
natural deposits of soda in East Africa. It is 
satisfactory to know that a company has been 
formed to mine these deposits, and that factories 
are being erected in England and in the East to 
refine the raw material, and to convert it into other 
soda compounds. The authors are of opinion, 
however, that the high state of economic efficiency 
to which the Solvay process has been brought will 
enable it to resist the competition threatened by the 
exploitation of the raw material, handicapped as 
the latter is by the cost of freight and carriage. 
The “ Stassfurt Industry,” and the chapter on 
potassium salts, with which the book closes, are 
deserving of fuller treatment, both on account of 
their innate interest and of their technical import- 
ance. 
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THE BRAZILIAN SUBMARINE DEPOT 
MOTOR-SHIP “ CEARA.” 
(Concluded from page 569.) 
WE complete our illustrations of this interesting 
ship by publishing on Plate LIL, accompanying 





this issue, drawings of the two cranes fitted at the 
stern in order to raise submarine boats, either for 
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to supply the four 100-horse-power electric motors | 
for use for the main lifting cranes. The other two | 
dynamos can be run as motors from the depét 
ship’s batteries and drive the four dynamos, thus | 
supplying the current for the motors working the | 
main cranes, in the event of a breakdown of the | 
auxiliary Diesel engines. These dynamos also serve | 
to charge the batteries of the submarines when 
desired. 
For filling the compressed-air reservoirs of the 
submarines, three compressors are provided, two 
with a capacity of 15 litres (0.53 cub. ft.) per minute, 
compressed to 170 atmos. (2420 lb. per sq. in.), 
and electrically driven; one of 20 litres (0.70 cub. | 
ft.) per minute, compressed to the same pressure, 
and steam driven from the donkey boiler. Driven 
through a clutch from the auxiliary Diesel engines 
(each of 225 brake horse-power) there are also two 
compressors, each of a capacity of 275 litres per 
minute (9.8 cub. ft.), compressed to 75 atmos. | 
(1070 Ib. per sq. in.), as stand-bys for the main fuel 
injection air-compressors of the main engines. 
The capacities per minute of these compressors are _ 
stated in cubic feet of air at the delivery pressure. 
The donkey boiler fired with heavy oil evaporates 
two tons per hour, and serves the compressor afore- 
mentioned, a distiller of 200 litres (45 gallons) per 
hour capacity, and also supplies the ship’s laundry. 
A refrigerating carbon-dioxide plant is installed, 
complete with brine pump, &c., all electrically 
driven ; and for the storage of foods 43 cub. m. 
(1500 cub. ft.) space is insulated with cork-and fir- 
wood. 
Taste I.—Various Trim and Stability Conditions of Ship. 


Ist Condi- 2nd Condi- ard Condi- 
tion. tion. tion. 














SSH ps clit heed cost 
Suse. gegers F252 
2a as Glo g Oe ee 
=3 B2£\o%E~ 8 Bot 
— S34. Clonee SSkg 
AF} Mele ask 22m 
A | mn ec ND 
ott eddies Be eo. 
Sab mS 22cR cece | 
ees auel Os Swed o 
BYE Selasck Cass | 
Ee art eer 
23° Sg \S8 tse 22 >5- 
pees -lp ees aan o 
—- 
Assumed weight of subma- | 
rine to be lifted ... tons | 400 — _ } 
Water inside the forward 
ballast-tank... .. tons | 55 -- 
Displacement under above | 
conditions ... +. tons | 4615 4130 | 6460 
Mean draught a ae Bee 17.4 20.10 
Centre of buoyancy from | | 
aft a... ft. | 162 | 161 161 
Centre of buoyancy above | | 
base line... den -| 8,85 } 9.18 11.30 
Centre of gravity from aft | 
perpendicular ... ft. 147 | 160.5 155.5 
Centre of gravity above base 
BAS i ewe 21.1 — | 17.1 
Transverse metacentre| 
above centre of buoyancy } | 
ft.| 16.0 17.05 | 18.4 
Longitudinal metacentre | 
above centre of buoyancy | 
ft.| 470 | 413 M75 | 
Draught difference... in. | 10.35" | _ - | 
Transverse metacentric | | 
height «~ oa 3.77 | 8.65 6.3 
| | | 
* With vessel in this condition, both cranes lifting, the draught 


at the stern is greater than that forward. | 


It will readily be appreciated that the design of | 
so unique a vessel presents many problems to the 
naval architect, and the thorough way in which 
the stresses have been estimated, and the ample and 
efficient disposition of material, can be seen from the 
tabular statements and sectional drawings in our 
first article, and the particulars of loads and stresses | 
in the various members of the crane reproduced in | 
the drawings and tables accompanying this article. | 
Not only must the various loads and stresses at the 
many sections of the ship be carefully estimated, 
but the draught and stability in all possible condi- 
tions must be provided for. The three principal 
conditions are :— 

1. With the ship carrying full load, the dock- 
door shut, the dock empty, and a submarine being 
raised by the two aft cranes. 

2. The ship in the same state as Case 1, with the 
dock-door open ; and 

3. With the submarine docked, and the dock-door 
shut. 

In this latter case the submarine may be sur- 
rounded by water under pressure for the purpose 
of making an external pressure test on its hull. 
Table I. gives the various figures for these three 
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THE OMNITRACTOR AT THE MANCHESTER SHOW. 
CONSTRUCTED BY THE OMNITRACTOR SYNDICATE, LIMITED, LONDON. 
(For Description, see opposite Page.) 














Fia. 1. 








conditions. The curves in Fig. 20, on page 615,\ teresting example of modern Italian naval architec- 
show the variations in the leading figures, moments | ture, not only in its general arrangement and in the 
and centres for the above three conditions, and for careful way in which constructional details have been 
the transition stages. The variation in slope of the | worked out, but also in the completeness and modern 
curves dealing with longitudinal centres will be| character of its main machinery and auxiliary 
noted, and is due to the particular construction. It equipment. The vesse!, we may add, was designed 
will be seen from the particulars we have given that by Ing. Laurenti, the designer to the Fiat San 
this ship is a complete unit, and forms a most in- | Giorgio Company, of Spezia. 
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THE Omnitractor Syndicate, Limited, of 18-19, 
Great St. Helens, London, E.C., exhibit in the Royal 
Agricultural Society’s Show at Manchester the tractor 
which we illustrate in detail on pages 616 to 619. 
This tractor, which is of the four-wheeled type, weighs 
about 3} tons, and is capable of exerting a tractive 
effort of over 2,000 lb. The general arrangement of the 
implement is well shown in Figs. 1, 2, 3 and 4, annexed. 
The engine provided has two cylinders, 6 in. in diameter 
by 9-in. stroke, and is capable of developing 30 brake 
horse-power when running at its desi - speed of 750 
revolutions per minute. When in operation it is| 








intended to be started up on petrol, but when warmed | 


up with this fuel it will run on paraffin, water injection 
being fitted to obviate any danger of pre-ignitions. As 
our engravings show, the engine is mounted near the 
rear of the chassis, all the controlling levers being 
arranged conveniently to the hand of the driver. The 
chassis, which is illustrated separately in Figs. 5 to 10, 

618, is constructed entirely of merchant sections. 


| She three-point suspension principle has been adopted 


in goers | the frame on the wheels, thus avoiding 
any possibility of distortion when rough ground is 
traversed. The front axle is supported on a helical 








spring, as best seen in Fig. 7, and, as indicated in the 
rear view of the tractor, Fig. 2, the back axle is also 
spring-mounted. In both cases the wheels are loose on 
the axles. Ackerman steering operated by worm and 
sector is fitted, the details of this being fully shown 
in Fi 5 and 6. The front axle, moreover, 

centrally pivoted, making the steering particularly 
easy. The wheels are constructed from merchant steel 
oak iron without the use of special forgings. The 
drivers are 5 ft. in diameter and 16 in. wide, whilst the 
leading wheels measure 3 ft. 6 in. by 8 in. The con- 
struction of the driving wheels is shown in detail in 
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Figs. 14 to 16. The drive is by external toothed gear | is fitted inside the flywheel and can be thrown in and | and wear can be taken up by screwing the back plate 
wheel of cast steel, which is sapported from the wheel | out of gear by a pedal. The moving part of the clutch | further into the wheel by means of the studs and nuts 
rim by four brackets built up of plates and angles. |is mounted on a sleeve which runs loose on the engine | provided. 
The hub is a steel casting. A gun-metal cap, as shown | shaft, as best seen in the detail drawings, Figs. 11 to 13, | It will be seen that a sliding pinion is mounted 
in Fig. 16, — access of dirt to the journal. above. At its outer end this sleeve has keyed to it|on the clutch-sleeve: with this pinion in the posi- 
The whole of the transmission gear is of the spur- | a belt pulley (see Fig. 12) which can be used for driving | tion shown in Fig. 12 it gears with the wheel A, Fig. 4, 
wheel type, bevels being avoided of set purpose, as any kind of farm machinery. |and in this way the engine drive is transmitted to the 
such wheels require the alignment to be accurately; The construction of the clutch is clearly shown in | differential and thence to the road wheels. By sliding 
maintained if they are to work well, whilst spur- Fig. 12. It is maintained in gear by means of the six | the pinion out of engagement, however, by means of 
gearing is much less sensitive to the results of injuries | spiral springs shown in the drawing, and is thrown | the handle lever and collar provided, the engine is left 
such as might result, for example, from slight collisions. | out by moving it to the left, so as to compress these | free for driving other machinery by means of the belt 
With this object in view, the engine has been arranged | springs. The thrust is carried by a ring of }-in. steel | pulley already mentioned. The engine is provided with 
transversely to the frame, as shown in the end elevation | balls, as indicated in Fig. 12. '@ governor, as indicated in the rear view of the tractor, 


and plan of the tractor, Figs. 2 and 4, A clutch) One of the friction surfaces is a lining of ferodo, | Fig. 2, and is accordingly well fitted for the service 

















JUNE 30, 1916.] 


ENGINEERING. 





619 





THE OMNITRACTOR AT THE MANCHESTER SHOW. 
CONSTRUCTED BY THE OMNITRACTOR SYNDICATE, LIMITED, LONDON. 


a 


Anh 
Oa) 


\\ 


ZX 








~ an 
SECTION OF HuB 
s 














ee Sees Se ee 








SEC.OF HEATER AT 4.8. 

































































*-1¥ -* 
. ‘ —————— 1/7 
Fig. 21. pee Yj a Ug 
-- 77 --+ | t ESA 7 
cos a ime: 
1 f GA. A ii \ 35 |S 
.! \ f- > §i | N ;% lo 
=i pempemee"| ND aia 
3 ig +l | LiL NH is! Ze 
§ iF a> Cti‘(§#SCé‘)«SS Ge Par 
3 3 NSe Zz nee ! 8 8 
: | ¢ N 7 ad | 
2! 3| | ood Ate r | 3 
-o| —th ft tr -t . oe 
$2) 8) there | |" 
Pils = NT et! 
ttt Nee A that 
Rrmeenes 22 Ge: 
RSS SSSSSESSS WE MSN A AW 
“err ? Cl) Mibt biy le +) ee mi 
i} tae! | ! it 1" | Ny ail i Ht 
ir & 1 ghstl Et 
BGR il all 
SESS ZL CN - 
Soa wa 43 
leaig! N 
! 8: | a 
I ~ | N | 
Ete | N 
| a \ 
is et! | N 
Pr ty | \ | 
| iat: 
| | | | |e WMA Uh dtiy | 
it tt UNG et 
| | -+-+-YN 2 N | 
rep Peal a 
- me th Ea \! 
re | » 
te ts ane, VI | 
(own) 87 | 
(js S 
+ Zw 
xs 


stated. Two speeds, viz., 2} and 44 miles per hour, 
are provided in the forward gear and one in reverse. 
Independent levers are fitted for operating the changes 
in direction and the changes in speed, and an inter- 
locking device prevents either lever from being im- 
properly operated. 

Two brakes are fitted, one for ordinary use and the 
other for emergencies. The latter, which is applied 
direct to the drivers, is capable of holding the tractor 
on the steepest hill. The engine is of a simple design 
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accessibility. 
enough to enable the pistons to be withdrawn without 
dismounting the cylinders. The magneto, oil pumps 
for the forced lubrication, and the starting gear are all 
mounted on the engine casing. The cooling water is 
circulated by means of the centrifugal pump D, Fig. 4 
It draws its supply from the bottom of the fan-cooled 
radiator, C, Fig. 4, but before entering this radiator 
the water has already through the induced- 


draught cooler E, Fig. 3. The cooler is shown in more 


but special attention has been paid to questions of | detail in Figs. 17 to 20, on the present page. It consists 





The crank-chamber doors are large | 











Wheel A. 5¥ Dia. 28T. ©P 
» B.6PCDia.36T. 2P 
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Handle 18irs————+4 


of.a cylindrical tank fitted with tube-plates at top 
and bottom. The tubes are 2 in. in diameter, and an 
up draught is maintained through them by the induc- 
tive effect of the engine exhaust, which is discharged 
through a series of jets below a chimney fitted above 
the top tube-plate. It is stated that the loss of water 
inclusive of that injected into the engine when running 
on paraffin does not exceed one gallon per diem. 

In order to fit the engine for running on oil provision 
is made for heating the air on its way to the engine. 
This is well shown in Figs. 17 and 18, A by-pass is 
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provided on the engine exhaust. With petrol in use 
the exhaust passes direct through the curved branch 
P to the silencer Q. On changing over to paraffin, 
however, the flap valve shown at the entrance end 
of the curved branch P is moved from the position 
shown by dotted lines in Fig. 17 to that indi- 
cated by the full lines. The exhaust gases have there- 
fore to pass up to the air-heater R which is divided 


into two parts by a copper casting shown separately in | 


Fig. 19. The exhaust gases, in order to escape, have 
to flow right and left to the rectangular openings visible 
in Fig. 19 and thence back again to the centre of the 
heater. As shown, the air to the paraffin carburettor 
flows down the centre of the copper casting, and is 
thereby raised in temperature sufficiently to ensure 
effective carburisation even in cold weather. 

Details of the differential gear are presented in 
Figs. 21 to 23. As already stated, spur-gearing is 
used exclusively, three pairs of pinions being provided 
to couple together the main wheels. Each pair is 


geared together, and of the two constituents of a pair, P 


one transmits the drive to one side of the differential, 
and the other to the other side. A dog clutch, shown 
to the right in Fig. 21, serves to lock the differential 
when desired, and is thrown in or out of gear by a 
lever provided on the foot-plate. 


The starting gear used is of a special type, embody- 
ing an arrangement for preventing injury to the driver 
in case of a back-fire. It is made in various patterns 
and one form is shown in detail in Figs. 24 to 27, page 
619. As will be seen from Figs. 24 and 25, the starting 
handle does not operate the shaft direct, but through 
the intermediary of a sleeve, which is capable of 
driving the shaft by the claw coupling shown in Fig. 25. 
If the engine starts properly, the handle disengages 
itself in the usual way ; but if a back-fire occurs, dis- 
engagement again takes place by the separation of the 
claw coupling already mentioned. This is effected as 
follows: A ratchet wheel Y is mounted on the afore- 
mentioned sleeve and connected by pawls with a star 





frame, the outer ends of which engage with the slots 
shown in the drum X, which is bolted to the tractor 
side plate. H the engine starts in the proper direction, 
the pawls slip, and nothing happens further. If, how- 
ever, a back-fire occurs, the pawls carry round the star 
frame with them, and as the ends of the arms of this 


| star rest in the helical slots, the sleeves are forced 


back, disengaging the claw coupling. 





DEMAND FoR PropucER-Gas PLANTs IN THE UNITED 
Srates.—We read in the Iron Age that the demand for 
producer gas plants has become heavy in parts of the 
Central West in which manufacturers have been depend- 
ing largely upon natural gas for fuel. This is due to a 
considerable extent to the fact that one leading distri- 
butor of natural gas has given notice to its larger con- 
sumers that the supply of natural gas for manufacturing 
purposes will be cut off in the near future to conserve 
the supply for domestic uses. Particularly heavy is the 


demand for the glass industry, which is now installing | 


roducer gas equipment to replace natural gas. In this 
industry cold producer gas is being used for the various 
melting and annealing operations formerly done with 
natural gas, hot producer gas, and oil fuel. 





Tue Movutiers Grances (SwITzERLAND) RAILWwAy 
TunneEL.—We read in L’ Ingegneria Ferroviaria that the 
new railway tunnel from Moutiers to Granges, in the 
Swiss Jura, has been for some months past available for 
traffic. The tunnelling work was commenced in 
November, 1911; the two headings met on October 27, 
1914, at a distance of 4,350 metres from the north 
entrance, and 4,215 metres from the south entrance. 
The work of side excavation and the building of the 
masonry lining were completed on July 24, 1915. The 
new railway and tunnel establish direct communication 
betwéen Delle, on the French frontier, and Berne, and 
form an im 
thence to the Simplon. The tunnel, as will be seen from 
the above figures, is 8,565 metres (5.3 miles) in total 
length and its highest level is at 543 metres (1,782 ft.) 
above sea level at a point approximately in the middle 
of the tunnel length. 


| 127,295 tons, as com 


rtant means of access to the Lotschberg, and | 





ProGress AT THE Broken Hitt Street PLaNnt.— 
The Broken Hill Proprietary Company’s plant at New- 
castle, New South Wales, in the four weeks ended 
February 9 made 9,890 tons of pig-iron and 7,967 tons 
of steel ingots, says the Iron Age, whilst the blowing mill 
handled 7,118 tons of ingots, producing billets for shell 
steel and rails. The rail mill, which has rolled large 
quantities of shell steel bars, rolled 5,823 tons of rails. 
The coke output in the same period was 9,200 tons, which 
was used in the blast-furnaces and 87,206 gallons of 
tar was produced and sold. Construction work on four 
new open-hearth furnaces is proceeding, the three in 
operation being unable to take the pig-iron output of 
the six blast-furnaces. For the six months ended 
November 30, 1915, 37,311 tons of steel ingots were 
poured and 26,573 tons of commercial steel rolled. 


Gotp anp TuNGsTEN OrEs tN Mataya.—From the 
annual report of Mr. W. Eyre Kenny, Senior Warden of 
Mines, it appears that the quantity of gold placed on the 
market from the Federated Malay States in 1915 
amounted to 18,641 oz., against 14,272 oz. in 1914 and 
14,975 oz. in 1913. The approximate value in 1915 
was 72,234/., against 55,304/. in 1914 and 58,029/. in 
1913. The total amount of gold saved at the Raub 
Mine, in Pahang, was 16,103 oz. from the treatment of 
red with 13,159 oz. and tonnage 
of 99,473 in 1914. The total export of tungsten ores 
from the Federated Malay States was 291 tons, made up 
of 234 tons of wolfram and 57 tons of scheelite. The 
corresponding figures in 1914 were: wolfram, 233 tons ; 
scheelite, 29 tons. Tungsten ores aggregating about 
405 tons were imported from other countries and re- 
exported after treatment, and are not included in. the 
above-quoted figures. Mr. Kenny remarks that it is 
not generally realised that tungsten ores do not occur 
in the Federated Malay States in defined deposits, and 
that by far the greater bulk is found in small quantities, 
irregularly intermixed with tin ore and valueless matter. 
These facts render it impossikle to obtain any large 
increase in output. Every effort has been made to 
stimulate production, Export duty has been suspended, 
special terms have been given to ee yer em and also 
as regards mining rights, though the high price that ruled, 
would under different natural conditions, have been 


\ sufficient to augment production. 
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MESSRS. YARROW’S WORKS IN BRITISH | sides of which it is possible to accommodate vessels 


COLUMBIA. 


scope and extent of work undertaken at the estab-| accessories, are, it need scarcely be stated, 
lishment at Esquimalt, British Columbia, of Messrs. | according to the dictation of the ex 
Yarrows, Limited. Two or three years ago, when Mr. | the British works, 


(now Sir) Alfred Yarrow visited Canada, he recognised 


larly a ship-repairing, establishment on the Pacific 
Coast of the Dominion, and the authorities there urged 
upon him their desires that he should found such an 
enterprise in view of his great reputation and of the 
advantages which would accrue. 
entered upon the project and secured a small existing 
establishment as a nucleus for the larger enterprise to 
come when the war brings back commerce to its normal 


Sir Alfred Yarrow | 


state. The workmen are enlisted from the local popula- | 


tion, but these have been supplemented by others who 
have had their training in Messrs. Yarrow’s works in 
this country. Sir Alfred’s son, Mr. Norman Yarrow, 
is responsible for the management and control of the 
yard. He is admirably fitted for this. He was educated 
at the University College School, London. He served 
part of his time with Messrs. Napier, builders of 
internal-combustion engines for propelling motor-cars 
and motor vessels. He then served the rest of his 
time with Messrs. W. H. Allen and Sons, Bedford. 
After that he took a trip throughout the manufacturing 
districts in this country and the United States, so as to 


for overhaul and repair. The various departments, 


; , . , |including foundry, blacksmith’s shop, pattern shop, 
We give on page 624 illustrations showing the| machine shop, saw-mill and joiner’s shop, and other 


equip 
perience otis 
so that little need be said regarding 


| these. 
the great possibilities of a shipbuilding, and particu- | 


, the burning of oil fuel instead of coal. 


The perspective view given on Fig. 3 shows a 
picturesque aspect of the establishment, and suggests 
the extent of the overhaul work in progress. There are 
five vessels shown: the largest, the Union Steamship 
Company’s s.s. Camosun, is berthed in the cradle, 
and it will be observed that the repairs to the bottom 
of this vessel are very extensive, the ship having 
grounded on Digby Island. On the southern side of 
the wharf there is seen the American barquentine 
Hawaii, and the Canadian Pacific Railway steamer 
Princess Alice, whilst on the northern side of the wharf 
can be distinguished the funnels of the cable steamer 
Restorer, the boilers of which are being equipped for 
Beyond the 
Restorer is the American steamer Mariposa, which 
had been ashore in Lama Passage, and was floated 
out by the British Columbia Salvage Company. The 


| view clearly shows the extent to which ship-repairing 


get acquainted, as far as possible, with the methods of | 


work and of design in different manufacturing centres. 

Fig. 1 is a map showing the location of the works, 
which are situated west of the City of Victoria, and 
on the south side of Vancouver Island, so that they are 
contiguous to the channel through which vessels pass 


from the Pacific Ocean to the city of Vancouver, in | 


British Columbia, and Seattle and Tacoma, in the 
United States. Ships therefore will find an immediate 
and useful refuge where they can be overhauled and 
repaired. At Lang Cove, which is to the immediate 
north of the works, the Dominion Government have 
voted the means for the construction of a graving 
dock with a length of 1,000 ft., and otherwise suitable 
for the docking of the largest of ocean liners and 
warships, and in this way it may be possible to get 
assistance from the Yarrow Works for the overhaul 
of the largest of vessels. 

The plan of the works is reproduced in Fig. 2. It 
will be seen that for the present there is only one 
shipbuilding slip, but when extensions are justified it 
will be possible to recover from the foreshore sufficient 
land for the building up of other berths. At the present 
time the firm have in course of construction on the 
berth a shallow-draught stern-wheel steamer for one 
of the Indian rivers. The principal item of equipment 
in connection with repairing work is a cradle, or what 
is called in Canada a marine railway, for the accom- 
modation of vessels up to 312 ft. in length, 55 ft. beam, 
and 3,000 tons gross measurement. There is also a 
wharf, considerably over 500 ft. in length, on both 


work can be undertaken. It may be added that 
Messrs. Yarrow have at Esquimalt an extensive 
amount of work in progress for war operations, 
including shells and other munitions. 





American Iron OrnE.—The output of iron ore in the 
United States last year was 55,526,490 tons, as compared 
with 41,439,761 tons in 1914, The shipments of 1915 


| (55,493,100 tons, valued at 101,288,984 dols.) were a 


| little less than the quantity mined. 


increase in 
quantity of the ore shipped last year was 40 per cent. The 
average value per ton in 1915 was 1.83 dols., as compared 
with 1.81 dols. in 1914, 





LreEeps.—The expenditure made on capital account by 
the Leeds City Council to the close of March, 1915, was 
18,931,0551., of which 9,777,651/. was devoted to 
remunerative works and 9,153,404/. to works yielding 
no pecuniary return. The remunerative works were 
the following :—Water works, 4,056,404/.; gas works, 


1,976,7241.; tramways, 1,678,844/.; electric lighting, 
1,347,9411.; markets, 488,715/.; baths, 115,201/.; 
cemeteries, 103,249/.; allotments, 9,793/.; and Cross 


Gates water supply, 7801. The principal unremunerative 
works were :—Street improvements, highways, bridges, 
and tolls, 2,973,725.; schools, training college and 


offices, 1,668,3501.; dra » sewage works, &Xc., 
1,880,0987.; unhealthy areas, 814,410/.; parks and 
recreation grounds, 561,7771.; hospitals, 452,949/. ; 
corporation buildings, 302,413/.; cleansii depits, 


172,339 ; and police stations and fire brigade, 126,1871. 
A redemption fund has been formed and 382,069/. 
was paid into this fund in 1915-16. The amount of 
the redemption fund applied to the repayment of debt 
during the year was 535,765/., and the aggregate redemp- 


tion accumulations to the close of March, 1915, were | mach 


6,004,4771. The nominal amount of debt discharged to 
the close of March, 1915, was 5,434,216/. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 14. 

Tue American steel market has quieted down, —_ 
mills have sufficient business to last them practically 
to the end of the year. Domestic consumers are 
pursuing the policy, heretofore indicated, of postponing 
the = orders for still later delivery. They 
recognise that with increasing producing capacity, and 
other war possibilities, prices may decline before orders 
in hand are filled; they also recognise that it would 
not be good business to make contracts now which could 
not be executed until next year. Orders for export of 
unknown volume are being placed, and there is still 
inquiry for some 2,000,000 tons of shell steel, which has 
been on the market for some time. Some foreign 
business is also awaiting lower quotation. Pig-iron has 
had another quiet week ; it may decline a little, but not 
very much, because much new or = | capacity is 
coming in which will absorb a t deal of pig-iron 
making; in what is known as the eastern district of 
which this city is the centre, the en ment of capacity 
in p will absorb an additio 30,000 to 40,000 
tons of pig per month; the output of the mills is some- 
what restricted by a deficient labour supply, for which 
there is no remedy in sight ; some consumers try to buy 
more material than they actually need, but their require- 
ments are severely scrutinised and only the actual wants 
are supplied. Negotiations are still pending for large 

uantities of barbed wire for most of the warring nations ; 
there is also a good deal of inquiry for pig-iron for export. 
The enormous railroad traffic throughout the country 
will continue to drive the railroad managers into con- 
siderable expenditures, especially for locomotives and 
rolling-stock. The greatest urgency is still maintained 
for steel plate and top prices continue. The present 
spirit of conservatism, if it is proper to regard it as such, 
may continue for some weeks. The overcrowded 
condition of the mills make it a matter of indifference 
whether consumers buy or not. 





Fema.e Lasour.—With a view to enabling employers 
and others interested in the question of substitution of 
female for male labour to obtain information as to the 
developments which are taking place in this connection, 
an Tolenesntion Bureau has been established at the 
Employment Department of the Board of Trade for the 
collection of particulars as to the occupations and pro- 
cesses in which women are replacing men in different parts 
of the country. Inquiries on this subject addressed to 
the Information Bureau, Board of Trade, Victoria and 
Albert Museum, South Kensington, will receive prompt 
attention. 





Dieset Enocrve Users’ Assocration.—At the June 
meeting of the Diesel Engine Users’ Association, held at 
the Institution of Electrical Engineers, a motion by 
Mr. H. Leslie Dixon (Leatherhead), seconded by Mr. C. O. 
Milton (Maidenhead), that the Association should 
support the application of the Suffolk Electricity Supply 
Company, Limited, to the Board of Trade for the avoiding 
or suspension during the war of the German patent in 

to “Improvements in Internal-Combustion 
Engines,”’ to enable tar oils to be used as fuel, was dis- 
cussed and carried. An interesting paper was also read 
by the president, Mr. Geoffrey Porter, on “ Oil Engines 
and Steam Engines in Combination,” in which he dis- 
cussed the problems met with in extending a compara- 
tively inefficient steam-driven generating station of 
about 1,500 kw. capacity, of which there are large 
numbers in various parts of the country. He dealt with 
the subject from the point of view of capital coste and 
working costs and produced tables showing comparisons 
of actual results obtained by the introduction of Diesel 
engine plant at various works. He referred to troubles 
in the working of Diesel engines, but stated that in his 
own experience he could not desire better or more con- 
sistently reliable working than he had obtained. All 
the examples of generating stations in which Diesel 
engine plant had been put down as an extension to the 
steam plant showed a remarkable diminution in working 
costs. 





AmericaN Macutnery Exports—The exports of 
machinery from the United States for the ten months 
ended with April 30 this year showed an immense 
expansion, being valued at 140,150,965 dols., as com- 
pared with 73,382,651 dols. in the ae period 
of 1914-15. This vast increase was attributable to the 
diversion of business from Europe to America occasioned 
by the war. The value of elevator machinery di tched 
rose from 685,771 dols. in 1914-15 to 1,245,999 dols. in 
1915-16; that of gasoline engines, from 3,538,966 dols. 
to 8,264,973 dols. ; that of steam engines, from 2,156,838 
dols, to 12,765,079 dols.; that of other engines, from 
658,174 dols, to 2,198,116 dols. ; that of parts of engines, 
from 2,207,138 dols. to 5,529,653 dols.; that of metal- 
working machinery, from 20,664,839 dols. to 42,013,241 
dols.; that of milling machinery, from 1,000,376 dols. 
to 2,048,292 dols.; that of mining machinery, from 
3,570,470 dols. to 5,247,367 dols.; that of paper-mill 
machinery, from 607,011 dols. to 764,001 dols.; that of 
printing presses, from 1,152,179 dols. to 1,241,019 dols. ; 
that of pumps and pumping machinery, from 2,008,784 
dols. to 3,612,643 dols.; that of sugar-mill machi ° 
from 1,784,194 dols to 5,451,814 dols. ; and that of type- 
writing machines, from 3,982,913 dols. to 7,021,721 dols. 
The value of the sewing machines exported declined in 
the past ten months to 4,461,271 dols., as compared with 
5,089,533 dols. The increase y noted in American 

inery exports is rendered all the more remarkable 
by the fact that shipments to some quarters were 
attended with unusual difficulty. 
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“ERRORS IN STEAM TABLES.” 
To tHe Eprror oF ENGINEERING. 

Sir,—The critique on this subject which a in 
your issue for the 9th inst. is of no practical value, 
inasmuch as it is based solely on the totally wron 
—— that steam is a oe gas, for whic 
pe= Rt. The work of an adiabatic change is not 
Hi— Hz but E,;— E2 or Hi— H2— u (pi v1 — P2 V2), 
and the last term does not vanish for adiabatic changes, 
even for a —— gas, but has a very appreciable in 

The adiabatic expansion curve pv"= const. also holds 
only for perfect gases, and must not be used for detailed 
scientific criticism of steam work; certainly it is near 
enough for many practical oe but really n is not 
by any means a constant for such a vapour as steam. 


Even for such gases as hydrogen, nitrogen, &c., re 
is not constant, and extensive tables of the variations 
are given in the physico-chemical books, such as the 
** Landolt-Bérnstein Tabellen,’’ whilst for steam the 
variations are very great. 

Fine tees of performance are not given from 
theoretical calculations, but from critical comparisons of 
previous test results of similar machinery : the reputable 
firm who will guarantee the performance of an untried 
machine from th tical considerations only does not 





exist. 
I would recommend Marks and Davis’s Steam Tables, 
as being one where a large section is given to a critical 
discussion of the sources and methods used for the 
compilation of the tables. 
Yours, &c., 


P. H. Parr. 
4, Princes-avenue, Gt. Crosby, Lancs. 
June 20, 1916. 


{Our correspondent has evidently not studied our 
article, or he would have seen that, as is customary 
amongst steam-turbine makers, the work done by adia- 
batic expansion through a nozzle, for example, is tacitly 

d to include the work done before “ cut-off.” 
In fact, it is the work done after ‘“ cut-off’’ which is of 
‘no practical importance’’ in steam practice. 

The statement that we assumed that the steam acted 
asa perfect gas is entirely without foundation. All we did 
in our article was to compare the work done in the Ran- 
kine cycle when estimated thermodynamically and by the 
indicator diagram. The two values should agree, but 
in the case of the tables criticised they do not. As stated 
in Marks and Davis (page 83) Hj— H», does measure the 
work done in the Rankine cycle. Our correspondent’s 
expression gives merely the work done after “ cut-off,” 





but in that case the comparison should be with | p d V 
(corrected, of course, for the back pressure), instead of 
with | Vdp. If this be done the same discrepancy 
will appear.—Ep. E.] 





THE AMORPHOUS CONDITION OF IRON. 
To THe Eprror oF ENGINEERING. 

Srr,—At the last meeting of the Iron and Steel Insti- 
tute, held early in May, when referring to the amorphous 
theory, I find that I quite inadvertently misquoted a 
remark of Professor Howe. I stated : 

“Professor Howe had said that this cement and 
amorphous theory was one of those precious theories 
which must for ever remain outside the possibility of 
demonstration.” 

I had not the original statement before me. Will you, 
therefore, kindly allow me to quote the remark as it 
originally appeared in Howe’s new book on “The 
Metallography of Steel,’’ page 386, which is as follows : 

“* Present position of the Amorphous Theory. 

“ This brilliant theory is extremely useful in explaini 
a great mass of extraordi and hitherto unexp ~ 
phenomena. The doubts which remain to-day, so soon 
after its enunciation, as to its competence to explain the 
intricate phenomena discussed in the last three sections, 
are ind such as might be expected. They may lead 
us to class it rather ng the precious working theories 
than among those firmly established.” 


Needless to say, I quite agree with Professor Howe, 
for I was one of the first, together with the late Monsieur 
F. Os d, to wel amorphous theory as 
enunciated by Dr. Beilby. I wish to express my sincere 
apology to Professor Howe for my misquotation. 

Yours faithfully, 
J. E. Sreap. 

Laboratory and Assay Office, 11, Queen’s-terrace 

Middlesbrough, June 26, 1916. 











DRAUGHTSMEN. 
To Tae Eprror oF ENGINEERING. 

Srr,—I am a draughtsman, and when the war began 
my wages were reduced nearly 20 per cent., while at the 
same time my nominal working hours were increased 
more than 12 per cent. and my actual hours much more 
than this. 

The men in the shop, many of them unskilled, are 
for every hour which they work. They are paid time- 
and-a-half and double time for overtime, for night 
work, and for Sunday work. They have received several 


large increases of since the 
receive a war enn” oe a Oe Nee J 


paid 


In fact, in many cases ——- 
workmen’s ew have been doubled, trebled, and quad- 
rupled, since the war began. And all because of their 

unions. 





Personally, I have never received one penny, either for 
overtime, or for night work, or for Sunday work, but, as 
before stated, have had my wages (salary I mean) 
reduced and hours increased. And all because I belong to 
no trade union. 

It looks as though the trade unions have got the 
Government by the back of the neck, while the employers 
have got a similar grip of the staff. 


Yours, &c., 
June 24, 1916. ** STAFFED.” 





To THE Eprror or ENGINEERING. 

Srr,—The correspondence which is appearing in 
ENGINEERING is creating a great deal of interest among 
draughtsmen, and perhaps I may be allowed the privilege 
of your columns to explain that this Association was 
established about two years ago, for the purpose of 
providing an organisation for all branches of engineeri 
and shipbuilding. The number of members on the ro 
is about 1,000. The Association ts commercial 
aspirations, and in striving to promulgate the general 
welfare is thus endeavouring to secure greater freedom 
for the individual. It embraces all shades of political 
opinion ; there are no paid agitators, and all offices under 
its jurisdiction are honorary. The General Council aims 
at having a voice in all matters of importance ae 
the status and the personal rights of ughtsmen, an 
in this connection, an important correspondence is taking 
place with the Ministry of Munitions with regard to the 
disadvan us position in which draughtsmen have 
been p under the Munitions of War (Amendment) 
Act, 1916. I shall be pleased to send any of your readers 
full particulars of the Association. 

Yours faithfully, 


L. Buatr, Secre' 
The Association of Engineeri 


ng 
Draughtsmen, 94, Hope-street, ow, June 26, 1916. 





“ OIL-ENGINE NOMENCLATURE.” 
To tHe Eprror or ENGINEERING. 

Sm,—Referring to Mr. H. A. Stuart’s letter in your 
issue of June 23, and the statement “It was not until I 
conceived the idea to change the —_ and compress pure 
air only, keeping out the oil fuel until it was wanted, 
that I could control automatic ignition under all com- 
pression pressures (Patent No. 7146, May 8, 1890),”’ it 
is interesting to refer to Dr. Dugald Clerk’s Cantor 
Lectures delivered in 1905, wherein he states :— 

“It has often occurred to inventors to avoid all back 
ignition and other ordinary gas engine troubles by 
compressing air alone, and adding the inflammable 
cha just at the moment of completed compression. 
If this be done, there can of course be no pre-ignition. In 
1887 I had an engine built on this principle. This engine 
used ordinary coal gas, air alone was compressed in the 
cylinder, the gas was compressed separately by a side 
pump, forced into the engine cylinder through a series of 
gas jets and ignited exactly as it entered is engi 
a very well, but the mean pressures obtained were 
too low.” 

What Mr. Stuart did in 1890 appears, therefore, to 
have been to apply to the oil engine what had previously 
been done in connection with the gas engine. 

Yours faithfully, 
V. A. B. Hueues. 

25, Market-street (Corner of Corporation-street), 

Manchester, June 28, 1916, 








LESSONS FROM THE LOSS OF THE 
«“ HAMPSHIRE.” 
To THE Eprtror or ENGINEERING. 

Srtr,—Your correspondent, Mr. R. D. Roberts, must 
have been writing his letter on “The Lessons of the 
Hampshire” about the time I attended the Board of 
Invention and Research, to show a little idea of a pulley 
system, intended to obviate twisting. 

But the Naval Officer refused even to look at it, 
as useless in his opinion for any afloat, even 
down in the engine room ; and nothing of the sort would 
ever be seen on deck in, I was assured, where the wire 
rope hawser, actua mechanically by steam or elec- 
tricity, was the only method in use. Excellent as a 
man-saving device at peace in harbour, and at sea a boat 
is never lowered except to pick up a man overboard. 

So the recommendations of the Advisory Committee of 
the Board of Trade, on Safety of Life at Sea, have not 
reached the naval officer of the Invention and Research 
Board, or else he is waiting for some more Hampshire 
disasters before taking action. 

Yours sincerely, 


G,. GREENHILL. 
Staple Inn, June 27, 1916. 





follo vag ny ee dn aan tome. 
wing of the May output o! yu! le- 
hem | soa of the Bethlehem Steel Company are given in 
The Iron Age: Blast furnaces, total production, 80,171 
furnace A, 17,212 tons; furnace 
3, 14,620 tons. Merchan 22-in. mill 
No. 2, 8,181 tons; 28-in. structural mill, 8,808 tons. 


tons ; 





American Pic.—The production of coke and anthra- 
cite _+y in the United States in the five months 
31, this - o cuales om tae 

ing output corresponding period o' 
1915 was 19,719, tons; in the corresponding period 


period 


of 1914, 10,483,932 tons; in the 
1913, 13,720,209 tons; and 
of 1912, 11,452,062 tons 


in the 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron market still 
remains closed indefinitely, and at the end of the week 
the stock of No. 3 iron in store in Glasgow still remained 
at 1,000 tons, similar to the previous week. 


Scotch Steel Trade.—So far as the steel trade in the 
West of Scotland is concerned, no new development has 
taken place during the week, the greatest activity still 
prevailing, while the proposed efforts towards increasing 
the heavy output of Government work continue to be 
mooted. There certainly is no diminution in the 
demands of Government, rather a daily growing increase, 
particularly for shell bars. In connection with the 
representations being made to Government by coal- 
owners to sanction a further rise in the price of coal of 
all grades, some considerable anxiety is being felt by 
local steel makers who are specially large consumers, for, 
if consent be given to the coalowners’ demand, this 
will mean a substantial addition to the cost of production, 
and, in consequence, a corresponding increase in the 
price of all manufactured steel and iron. The high rate 
of ee and all scrap metal, as well as the scarcity 
of labour combine to suggest a possible hardening before 
long. Notwithstandi this, there is no falling-off in 
the way of orders. Ship plates are now quo round 
about 14/. 12s. 6d. per ton; boiler plates, 15/. 10s. or 
thereabout ; and angles, 14/. and upwards. 


Malleable-Iron Trade.—The malleable-iron trade con- 
tinues to be alike brisk and busy, and makers are 
particularly well supplied with orders for everything 
they produce, their main causes of complaint being the 
difficulty they are experiencing in oe deliveries from 
falling behind, and the continual lack of good puddlers. 
Day by day additional Government contracts are being 
P . For export “Crown” bars are still quoted 

4l. 2s. 6d. perton, while the home rate is now 14. 12s. 6d., 
less 5 per cent, 


Scotch Pig-Iron Trade.—The new developments 
relating to the trade in Scotch pig-iron in the English 
markets have not yet been clearly defined,but it is expected 
that a pronouncement will be made very shortly, and 
meantime expectancy is rife. If fixed on the lines 
which have been suggested it is expected that more iron 
will be available on the market for local consumption or 
for export trade at a good figure. For this oversea 
business, licenses, naturally, will required, but as these 
are rather grudgingly granted, and often take weeks to 
be put through, the chances are that the home market 
will benefit. In the case of hematite, which continues 
in exceptionally strong demand, the entire output is 
being taken up locally, owing to the extensive manner 
in which it is being required in the steel-making works. 
All over, circumstances point to the fact that Govern- 
ment is desirous of conserving every possible source of 
supply for the production of war material. So many 
furnaces have now been turned on to the production of 
hematite that in consequence there is a distinct scarcity 
of ordinary foundry iron. Prices keep firm, but over 
the week no advance has taken place, quotations standing 
as at last Wednesday. 





Prersonat.—Dr. He Marion Howe, Professor of 
Metallurgy of Columbia University, New York, has just 
been elected an Honorary Vice-President of the Iron 
and Steel Institute. The Bessemer Gold Medal of the 
Institute was awarded to Dr. Howe in 1895 in recognition 
of his great work in the advancement of metallurgical 
science and knowledge.—The General Electric Company, 
Limited, of London, and Witton, Birmingham, &c., advise 
us that the address of their Cork branch, from whence all 
orders from the south of Ireland are attended to, has 
now been altered to No. 76, Grand Parade. 





PREPARATION OF ALUMINIUM NitTRIDE.—Three years 
o Dr. W. Fraenkel described the formation of aluminium 
nitride in an electric furnace from alumina, carbon and 
nitrogen. He found that very fine soot from acetylene 
ave the best yields of nitride, and that the reaction, 
inning at about 1400 deg. Cent., became energetic 
at 1500 deg. Cent. He meant further to study the 
influence of catalysts and of different kinds of carbon on 
this reaction, but the war has interfered with this research, 
and he had not much to add to his first communication 
when addressing the Bunsen Gesellschaft last winter 
(Zeitschrift fiir Elektrochemie, March 1, 1916). In 
conjunction with J. Silbermann, he tried petrol coke, 
graphite and charcoal, all finely powdered. e coke and 
graphite proved slow in their action, the charcoal was 
more efficient than the acetylene soot had been. Ordinary 
charcoal is never free from alkalis, and this alkali has 
a decided favourable influence. When the charcoal was 
especially purified—by being treated with dry chlorine 
gas at 500 deg. Cent. for nearly an hour, and then washed 
with hydrochloric acid and water—the yield of nitride 
was distinctly reduced. The addition of alkali to charcoal 
had been proposed by Giulini Fréres in the French 
Patent 451,405, and a further comfirmation of the useful 
effect of alkali is afforded by a note which Professor 
Askenasy added to the above-mentioned paper. Askenasy 
experimented with technical products, not especially 
purified. He took 100 parts of bauxite and 50 parts of 
coke, to which he added, in some experiments, 38 parts of 
soda. Without the soda he succeeded in binding 11 per 
cent. of the nitrogen to nitride at a temperature of about 
1536 deg. Cent.; when the soda was present the rose 
to 23 cent. The reaction with alumina es place 
qssending to the equation Al, 03 + 30 + Ng=2AIN + 
3Cco. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


South Yorkshire Coal Trade.—The position has not 
undergone any pronounced change during the week, 
and the scarcity still obtains. Supplies are coming in 
exceedingly badly, and the last few days’ output has been 
the worst recorded duri the present year. Orders 
are plentiful, but many collieries are refusing to accept 
further liabilities in this direction. The outlook in the 
house coal section is none too satisfactory from the coal 
merchants’ point of view. The demand is quite abnormal 
for the time of the year, and, as the country trade is 
exceptionally busy at this time, which immediately 
precedes the hay harvest, collieries are asked for greater 
deliveries than they can supply. The consequence is 
a disappointment all round. In addition, the gas com- 
panies are in the market for the purpose of replenishing 
their stocks before the arrival of the winter season. 
Best hards are freely sought, and the full output is going 
away without any effort on the part of the salesman. 
Cobbles and slacks find an active demand with the prices 
at the maximum, whilst cokes are firm at recent high 
rates. The tonnage for shipment is slightly above the 
weekly average, but the scarcity of freight is delaying 
many consignments. From 20s. to 30s. is the price paid 
by French customers, whilst neutrals offer anything up 
to 45s. f.o.b. if early delivery can be promised. Quota- 
tions :—Best branch hand picked, 20s. 6d. to 21s. 6d. ; 
Barnsley best Silkstone, 17s. 6d. to 18s. 6d. ; Derbyshire 
best brights, 17s. 6d. to 18s. 6d. | Derbyshire house coal, 
16s. to 17s. ; best large nuts, 15s. 6d. to 16s. 6d.; small 
nuts, 15s. to 16s.; Yorkshire hards, 16s. 6d. to 17s. 6d. ; 
Derbyshire hards, 16s. to 17s.; best slacks, 128. to 13s. ; 
seconds, 10s. 6d. to lls. 6d.; and small, 8s. to 9s. per 
ton. 


Iron and Steel.—One effect of the extraordinary 
demand for steel on behalf of munitions has been to 
reduce to a minimum the surplus of basic steel available 
for “‘ domestic” men nless orders can be c 
either “‘ A”’ or “ B” under the certificate of the Ministry 
of Munitions manufacturers have scant prospect of 
getting the necessary raw material. Directly or in- 
directly the whole of the Sheffield steel works are now 
engaged in producing for the Government. Heavier 
deliveries are requested, but the insufficiency of the 
labour is restricting expansion. It has been recently 
expressed that the responsible authorities are eminently 
satisfied with the work performed in Sheffield. There 
will be a striking new development in the early days 
of July. A new factory will be opened and will 
employ fully 6,000 women, or considerably more than 
the whole of the present total of women so e ed 
in the city at the present time. The deliveries of 
iron to the local steel works have just been sufficient 
to maintain the daily output, but no reserves can be 
obtained. The market has been very quiet. Hematites 
continue scarce, and the shortage becomes more acute 
day by day. Several idle furnaces are being turned to 
blast, and other steps are being taken in the hope of 
increasing the production. Makers of all brands of iron 
are unwilling to sell in view of the consultations that are 
taking place on the prices tariff. The present arrange- 
ment ends this week. Makers expect a rise of 5s. on 
hematites, and a proportionate increase on common 
irons. An advance is stated to be inevitable, but the 
extent is not yet the subject of a uniform agreement. 
Swedish steel shipments are dwindling down rapidly, 
and the quotations show a marked advance as a conse- 
quence. Billets are now from 30l. to 34/., whilst wire 
rods cannot be purchased at less than 45/. or 461. Steel 
alloys are none too plentiful, and values have risen, 
especially in the case of ferro-chrome, which France 
supplies. A Government department is devoting 
attention to the complaints of steel-makers that their 
output is interfered with by difficulties in securing the 
silica bricks for building the furnaces, and the com- 
position to line them. orts are being made to improve 
the supplies. High-speed steel manufacture proceeds 
at tremendous pressure. Orders are far in excess of the 
resources of the works, but the Government require- 
ments are always met by reason of the priority they 
exercise over the other classes. are reported 
where firms have closed their order-books, except in 
the event of extreme urgency. A factor which limits 
the output is the shortage of tungsten. Refiners of the 
wolfram ore cannot obtain sufficient tonnage to 
produce all the tungsten required. There is great activity 
in the twist-drill trade. e indents received week by 
week are nearly 100 per cent. in advance of the total 
gpm A recent concession, whereby cutlery can 

exported to foreign and colonial sunaiate without 
the necessity for an export certificate, has led to a great 
increase in the volume of cutlery export trade. The 
latest overseas indents for the general export trade of 
the city are for steel, springs, saws, knives, files and 
hardware. 





Beroran Coat.—The output of coal in > in 
1903 was 23,871,000 tons; in 1913 the output de- 
clined to 22,858,000 tons. The production has been 
er statio for the past 20 years. While 
igian coal-mining has thus made little or no progress 
of late, the output of coal in the United States increased 
between 1903 and 1913 to the extent of 60 per cent. ; 
that of Great Britain, 23 per cent.; that of Germany, 
18 per cent.; and that of France, 15 per cent. As the 
production - Lay say from Belgian blast-furnaces was 
inc ore the war, it was n to im 
more coal ety 





ecessary 

10) al from Germany. Of course the war has utter!: 
disorganised Be metallurgy, coal-mining, coal 
importing, and other industries. 


| Rhondda large, 49. to 50s, ; smalls, 32s. to 34s. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBRoUGH, Wednesday. 
The Output of Pig-Iron.—The promised increase of 
production of pig-iron is likely to be fulfilled at an early 
date. Preparations are about complete for the re- 
starting of idle plant, and it is e ted that some four 
or five additional blast furnaces will be put into operation 
during the month of July. The number of furnaces now 
blowing on the North-East Coast is 70, of which 28 are 
making Cleveland pig, 29 are producing hematite, and 
13 are manufacturing special kinds of iron. 


Cleveland Pig-Iron.—Business in Cleveland pig is on 
only a moderate scale, largely due to the fact that many 
makers hesitate to commit themselves far ahead to any 
great extent. Buyers are much in evidence, and would 
willingly make contracts to the end of the year, but 
they experience considerable difficulty in doing so. For 
home consumption No. 3 has been sold over next quarter 
at 87s. 6d. The export quotations are decidedly easier, 
but foreign business is still very quiet owing to the 
continued prohibition of shipment to neutral countries, 
and the difficulty in obtaining permits to deliver even 
to our Allies. There are persistent rumours that a fixed 
export maximum of 95s. is about to be announced for 
No. 3. Be that as it may, merchants are quite prepared 
to sell at 97s. 6d., and no doubt purchases could be made 
at 95s. No. 1 is in the neighbourhood of 100s. for 
export, and No, 4 foundry is round about 95s. 


Stocks of Cleveland Pig-Iron.—For some time past 
makers have had practically no iron lying at their yards. 
The quantity held in the public warrant stores here now 
stands at 29,672 tons, composed of 27,910 tons of No. 3 
and 1,762 tons of other qualities of Cleveland iron, 
deliverable as standard. Since the beginning of the 
month the stock has been reduced by 3,544 tons, 3,780 
tons of No. 3 having been withdrawn, and 236 tons of 
standard iron having been added. 


Hematite Iron.—Very little East Coast hematite iron 
is purchasable, there being no stocks, and makers 
being sold well ahead. For home consumption, Nos, 
1, 2 and 3 stand at 122s. 6d., and that price also rules 
for shipment to France, but the general export price is 
140s. and upward. There are export buyers at 140s. 


Shipments of Pig-Iron.—Official returns of shipments 
for June are not obtainable at the time of writing, but 
they will probably show the loadings at the port of 
Middlesbrough during the month to have been something 
like 50,000 tons. For the previous month the clearances 
of pig reached 67,880 tons, and for June last year the 
shipments were given at 36,806 tons, 


Foreign Ore.—The situation in foreign ore is somewhat 
peculiar. Notwithstanding continu heavy supplies 
on running contracts coming regularly to hand, and the 
fact that most consumers are now carrying considerable 
stocks, values show a very marked upward tendency. 
The minimum ex-ship Tees price of Rubio of 50 per cent. 
quality is 36s. 6d., and that is for delivery to controlled 
consumers, for whom the Government still arrange so 
that the Bilbao-Middlesbrough freight is 17s. In the 
open market the freight is 19s., so that to non-controlled 
firms the quotation is 38s. 6d. Imports of foreign ore 
to the Tees for June are to-night (Wednesday) officially 
returned at no less than 227,248 tons, and the two days’ 
unloadings to be added will make the total approach 
250,000 tons. 


Coke.—Coke keeps in good demand and quotations are 
strong. Average blast-furnace kinds are 28s. at the 
ovens, and up to 30s. 6d. at the ovens is named for 
qualities low in phosphorus, 

Manufactured Iron and Steel.—The rather numerous 
ordi commercial inquiries in the market attract 
little attention, producers of nearly all kinds of finished 
iron and steel being occupied on Government work. 
Prices all round are very firm. The following are among 
the principal market quotations :—Common iron bars, 
131. 158.; best bars, 14/. 2s. 6d.; double best bars, 
141. 10s.; treble best bars, 14/. 17s. 6d.; iron ship 
plates, 11/. 10s.; iron ship angles, 13/. 15s.; iron ship 
rivets (}? diameter), 17/. 10s.; iron ship rivets (§ dia- 
meter), 181. 10s.; packing iron and steel (parallel), 
101.; packing iron and steel (tapered), 12/. 58.; steel 
bars (no test), 141. 10s. ; steel ship plates, 11/. 10s. ; steel 
ship angles, 111, 2s. 6d.; steel ship rivets (} diameter), 
181. 10s. ; steel ship rivets (§ diameter), 191. 10s. ; steel 
sheets (singles), 187. 10s. ; steel sheets (doubles), 18/. 158. ; 
steel strip, 17/.; steel hoops, 171, 10s.; steel joists, 
1ll. 28. 6d. ; and heavy sections of steel rails, 11/. 





NOTES FROM THE SOUTH-WEST, 

Cardiff—In the steam coal trade both buyers and 
sellers have been disposed to hold their hands in view 
of the uncertainties of the near future. Coal-owners in 
most cases are so well booked on Government account 
that they do not expect to have any surplus coal to 
offer for some little time ; and this being the case, they 
are not disposed to make concessions. On the other 
hand, buyers, looking to the short offerings of to . 
are calculating on increased stocks of coal, especially 
as the output is improving. Arrangements for coal 
shipments to France under limitation of prices and 
freights scheme are stated to be still unsettled. The 
best Admiralty large steam coal has been to some extent 
nominal ; seco descriptions have made 49s. to 50s. ; 
Monmouthshire black veins, 49s. to 50s.; ordinary 
Western Valleys, 49s. to 50s.; Eastern Valleys, 45s. to 
47s. 6d.; best bunker smalls, 29s. to 30s.; and cargo 
smalls, 208. to yg ton. In bituminous coal’ best 
households have ie, at the pits, 238. to 24s.; No. 3 
No, 2 





Rhondda large, 36s. to 38s.; and No. 2 smalls, 23s. to 
25s. per ton. The latest quotation for patent fuel has 
been 50s. to 51s. per ton. Special foundry coke for 
export has realised 62s. to 65s.; good foundry coke, 
60s. to 62s 6d.; and furnace coke, 50s. to 558. per 
ton. 


Western Trade Matters.—The capital of the Celtic 
Collieries Company has been divided into 400,000 
preference shares of 10s. each and 400,000 ordinary shares 
of 10s. each.—Mr. B. Pardoe Thomas invited a large 
number of friends to join him in an afternoon reception 
at the harbour office on Monday. Mr. Alderman Mordey, 
speaking to the toast of “The Harbour Board,” looked 
forward to better times for Newport than had ever before 
prevailed, especially if all interests pulled together.— 
At the twenty-first annual meeting of the Channel 
Dry Docks and Pontoon Company, Limited, it was stated 
that the profits of the past Dg were a record, amounting 
to 38,9441. for the 12 months, being 4,592/. more than in 
the previous year, although 20,000/. had been set apart 
for an addition to the reserve fund and reserved for the 
excess profits tax, redemption of debentures, &c.—Lord 
Rhondda has resigned from the Board of the Ebbw 
Vale Steel Iron and Coal Company, Limited, and his 
resignation has been reluctantly accepted.—The develop- 
ment of the iron ore ing made in Northamptonshire 
is proceeding ; a considerable additional area been 
acquired, bringing the total up to about 2,000 acres. 
In view of large additional commitments, the directors 
have now before the T: an application for authority 
to issue 600,000/. of additional ordinary capital. e 
total expenditure last year for property acquired and new 
works was 255,742/.—The steel steamer Easingwold, 
built at West Hartlepool in 1898, of about 5, tons 
deadweight, has been sold to Mr. D. L. Barrett, Cardiff.— 
Mr. J. Moxon has been unanimously chosen chairman of 
the Newport Harbour Board. Mr. Moxon, in thanking the 

for his election, said a Bill of the docks company, 
which would shortly receive the Royal assent, would secure 
a deep-water entrance to the docks gards the Usk, 
he hoped that something would be done at the proper 
time tc improve the river. At present there were too 
many wharves out of commission, and he trusted that 
there would be a conference of landowners and wharf- 
owners to see if they could come to some common agree- 
ment for improvement objects. He wished it to be 
understood that there was no idea of pens at all 
with the docks.—The directors of the Prince of Wales 
Dry Dock Company (Swansea), Limited, recommend 
a dividend of 10 per cent. for the past year, free of 
income tax, carrying forward 8,311/.; an allocation of 
15,0002. is also am to the reserve. The profits for 
1916 were 12,818/., after providing for depreciation, 
excess profits tax, &c.; the corresponding profits for 
1915 were 10,3741. ; for 1914, 9,596/.; for 1913, 8,643/., 
and for 1912, 6,275. The dividend for 1912 was 7} per 
cent.; for 1913, 1914 and 1915, 10 per cent., and for 
1916, 15 per cent.—The Great Western Colliery Company 
has announced an interim dividend for 1916 of 10 per cent., 
payable July 24.—A meeting of the Cardiff and Bristol 
Channel Shipowners’ Association was held at Cardiff on 
Friday to consider the enormously increased c 
imposed on shipowners at British ports by advance 
demands of various classes of workmen. It was decided 
to take steps to deal with the question me yO and it 
is not improbable that the Board of Trade will be asked 
to intervene in the matter. 











Tue Coat-Minine Inpustry or Potanp.—The coal 
of the Dombrowa Basin is fairly uniform, and aens 
to the “lean” class, burning with a long flame. 
average heating value amounts to 12,000 B.Th.U. The 
Dombrowa coal is not suitable for the production of coke 
or for lighting gas. The more important mines of the 
district in question are to a great extent controlled by 








foreign capital, as will appear from the ee | table, 
giving ae of concerns and annual production 
in the last year before the war :— 
Nation- | Produc- 
Name. | ality. Capital. tion. 
Roubles. Tons, 
Sosnowice Coal Mining Co. _...| French | 9,750,000 | 1,472,000 
Warsaw Coal Mining Co. «| Polish ...| 3,000,000 876,000 
Saturn Mining Co.... .-| German- | 5,000,000 | 853,000 
Russian 
Count Renard on ove «| French | 7,098,000 | 704,000 
Société Franco-Italienne ... «| French | 2,250,000 | 660,000 
Grodziece Coal Co. ... ooo +-.| German | 2,625,000 | 642,000 
Czcladz Coal Co. .., eee «| French | 9,750,000 617,000 
The Flora Concern... oe --.| Austrian | 1,050,000 000 
French-Russian Rudes Mine ...| French | 2,250,000 | 274,000 
The 0.G.Schoéncomern... —... — - ? 97,000 
ussian 














In addition to the above there are 14 smaller mines 


belonging to different owners and with an te 
production of 240,000 tons. Of the production, 9 —_ 
b 


is used Pg mining concerns themselves, 
is sold within Poland, about 10 per cent. being exported 
to Russia. Most of the large mines used to bel to 
the State, and some were under German control, but 
State interference brought about a withdrawal of German 
capital, and the new companies were formed emp pd 
with French capital. Also the State mines were sold or 
let to French concerns, so that only two companies 
remain in German and Austrian possession. Russian 
a Pee capital -. only slightly ne in the 
oli -mining industry. aggregate of 22,897 
hands are employed, which makes the average production 
ear 222 tons ; this low figure is attribut- 


per hand per 
| able to the old-fashioned and inadequate plant, &c. 
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THE GOVERNMENT AND WAR PROFITS. 


THERE can only be universal and complete 
approval of the action of the Government in taxing 
war profits, because these cannot be in all cases 
regarded as rewards of merit or even of excessive 
energy. They are in many instances the result of 
the exigencies of the nation. They are earned at the 
expense of the nation. At the same time it must be 
accepted that as there are various conditions, there 
is justification for differential treatment. Moreover, 
it is important that in exacting the tax on war 
profits care shall be exercised to ensure that industry, 
now and in the future, shall not be crippled owing to 
deficiency in that great essential—working capital. 
Those responsible for the national exchequer can urge 
the general argument in favour of higher taxation, that 
is, the importance of meeting out of revenue as fully 
as possible the extraordinary expenditure on the 
war. Thus the proposal, made a year ago, to exact 
50 per cent. of excess profits in the first year of the 
war upon all non-combative or normal work was 
approved. Even now the proposition to raise this 
rate to 60 per cent. for the current year is accepted, 
notwithstanding that the sum deducted for normal 
income tax increases the proportion of the war 
profit thus exacted by the Treasury to 85 per cent., 
leaving only 15 per cent. to the merchant or manu- 
facturer. Where the profit has been earned in 
ordinary commerce, without any direct association 
with the immediate prosecution of the war, little 
objection can be taken to this relative proportion. 

The case of controlled establishments is on a 
different basis. In the great majority of cases of 
merchants’ profits the increased earnings are at the 
expense of the people. The public have had 
to pay higher charges, and it should not be 
this | forgotten that with the grocer, the butcher, and 
other like tradesmen, the practice continues of 
exacting a definite rate of profit upon the turnover. 
Where, therefore, by reason of higher freights and 
higher cost of distribution, the wholesale price to 
the retailer has gone up, higher total profit accrues 
without any proportionate increase of effort or 
risk. Insuch cases there is no interference with the 
normal practice of the shop or factory. There 


625/has been continuity from the past and the proba- 
626 | bility of continuity in the future. 


But the great 
majority of the 4,000 odd establishments now 
controlled have had to relinquish the practice of 
the past. They have had to put aside many 
machine tools used in the past and to instal new, or 
629 | adapt old, appliances for entirely new manufactures. 


a This dislocation and re-arrangement has demanded 


great organising ability, and the exercise of ingenuity 
and other qualities, while the great demand for 


g34 | Munitions has involved, for proprietor, staff, and 
6% | men, more severe physical effort. The prospect for 


the future, too, is clouded, because, by the dis- 
location of the peace trade of the respective 
controlled establishments and its capture by foreign 
neutral countries, great difficulty has been created 


in respect of the recapture of the trade and the 
reorganising of the factory on its pre-war basis. 
These facts alone justify differential treatment as 
between munition works and the ordinary peace or 
commercial establishments in the imposition of a 
tax or limitation of war profits. 

The creation of the new department of the 
Government for the supply of munitions was a 
consequence of the recognition of the immense 
importance of thoroughly equipping the huge army 
suddenly called into being because of the war. 
To-day the numbers in the standing army are thirty 
times those of the peace organisation; but apart 
from this enormous increase in personnel, there had 
to be met the immense demand for munitions to 
meet the modern conditions of warfare, so that no 
comparison is possible in respect of the needs for 
war munitions now and in peace time. It was conse- 
quently recognised that the maximum service must 
be exacted from the nation’s workers, male and 
female, and it became imperative that such trade- 
union regulations and restrictions as were imposed in 
peace time should be discontinued. Such con- 
cession by the workers required that there should be 
limitation to the possibility of excess profits conse- 
quent upon any concession made by labour. The 
employers were as willing to admit the justice of this 
as the Minister of Munitions and his colleagues, so 
that no objection whatever was made to the proposed 
limitation of profits on war munitions. Thus, in 
the Act establishing the Ministry of Munitions 
there was embodied not only the conditions enforced 
upon trade unions and employers, but the decision 
of the Government and Parliament regarding profits. 
The Act laid down specifically what profit the 
employers were to take, the balance going to the 
Treasury: it did not define the proportion which 
the State was to have. There can be no question 
of the splendid work done under the Act. It is 
true that a fuller measure of compliance with its 
conditions was possible in some cases and at some 
periods on the part of the workers, but so far as 
employers are concerned there has never been the 
slightest suggestion of anything but the highest 
patriotism and the fullest determination to use 
every available means for meeting the requirements 
of the Navy and the Army. 

In view of all the circumstances, there can be 
nothing but extreme surprise that the Chancellor 
of the Exchequer should now seek to nullify the 
agreement made between the Minister of Munitions 
and the owners of controlled establishments, and 
embodied in the Ministry of Munitions Act. In 
the Finance Act for the current year, as already 
stated, Mr. McKenna seeks power to take for the 
Treasury 60 per cent. of excess profits in ordinary 
business, in addition to income tax on the total 
amount, making in many cases 85 per cent. for the 
year. This power is to be applied to controlled esta- 
blishments provided it will bring to the Treasury a 
greater return than the limitation of profits imposed 
under the Munitions Act. Practically every un- 
official member of the House of Commons, irre- 
spective of their party ties, is, it is said, opposed 
to this proposal. The number who voted against 
the Government was a surprise to the Government, 
and we hope that in the report stage of the Finance 
Bill a reversion will be made to the agreement made 
with the controlled firms. Apart altogether from the 
increased amount of clerical work involved in making 
two entirely different returns of profit, so that taxes 
may be imposed to suit the preference of the Treasury, 
the proposition of the Chancellor of the Exchequer is 
a breach of faith. His contention is that the limit- 
ing conditions in the Ministry of Munitions Act 
did not free the controlled firms from the universal 
imposition of taxation. The wording of the Ministry 
of Munitions Act does not bear this out. Clause 5, 
under which “ the limitation of the profits of the 
controlled establishment” is imposed, states : 
“The net profits of the controlled establishment 
shall be ascertained in accordance with the pro- 
visions of this section and rules made thereunder, 
and the amount of ‘profits divisible under this Act 
shall be taken to be an amount exceeding by one- 
fifth the standard amount of profit. The standard 
amount of profit for any period shall be taken to 
be the average of the amount of the net profits for 





the two corresponding periods completed next 
before the outbreak of war.” Then follows the 








626 


ENGINEERING. 


[JUNE 30, 1916, 





arrangements for setting up referees or boards for 
determining any difference of opinion regarding the 
standard amount of profits and other such ques- 
tions. It is to be noted that while in some cases 
the turnover in controlled establishments is 200 to 
400 per cent. that in peace times, the addition to 
profit is only to be 20 per cent., or, if Mr. 
McKenna has his way, 15 per cent. or less. 
If the profit thus allowed to controlled estab- 
lishments was to be subjected to the universal 
exaction of taxation, as is now claimed by Mr. 
McKenna, then it should have been imposed for 
the past year as well as for the current year. But 
it is perfectly obvious that the change is made by 
him because, where the maximum of 5s. income tax 
is imposed, there will be exacted under the new 
Finance Bill 85 per cent.—namely, 60 per cent. for 
excess and 25 per cent. for income tax on the total 
profit, leaving 15 per cent. to the manufacturer. 
There can be no question, in view of these facts, 
that the Government, through Mr. McKenna, are 
breaking faith with the owners of controlled estab- 
lishments, and although their patriotism will pre- 
clude them from resenting such breach of faith by 
any relaxation of the tremendous effort which they 
have made during the past 18 months, there is the 
less justification for the action of the Government. 
Most of our troubles, alike international and 
national, as well as in trade and commerce, are due 
to the non-fulfilment or the breaking of agreements. 
There is no need to enlarge upon this fact. In all 
such matters the Government should be exemplars. 
They cannot insist on trade unions or employers 
fulfilling any agreement they may make when they 
themselves show that so soon as an agreement is 
opposed to their immediate monetary interests it 
must be departed from or broken. 

The peculiar conditions of all controlled establish- 
ments demand favourable consideration from the 
Government. Mr. McKenna himself, at a conference 
in company with the Prime Minister and the Presi- 
dent of the Board of Trade on December 1 last, 
addressing delegates from all the trade unions 
throughout the Kingdom, enforced the truth that 
ultimately profit earned is added to the capital 
available for the development of manufactures and 
for the employment of the people. To-day he seems 
to have forgotten that maxim, notwithstanding 
that in all neutral countries—every one of them 
an immense potential competitor of our manufac- 
turers—great profits are being already utilised 
for the development of manufactures and for the 
employment of the people of those countries, 
perhaps for the disinheriting of this country from 
our national right as a great manufacturing nation 
of the world. When the war is over we shall be set, 
as a nation and an empire, one of the greatest tasks 
that can be imposed upon any people. There will 
be need for every penny of liquid capital that can 
be found, as well as for the greatest amount of 
physical effort, in order to recover our industrial 
supremacy. The best of our establishments— 
one might almost say the whole of them—have 
been mobilised for the Navy and the Army. They 
have been disorganised. Their trade has been 
allowed to flow into other channels to the profit of 
other nations. At the same time factory owners 
have had imposed upon them the necessity of 
enormous works and machinery extensions, so that 
on both sides of the balance-sheet the conditions are 
adverse to profitable work in the immediate future. 
Thus, while it is sound national finance to pay as 
large a proportion as possible of the expense of the 
war from taxation or revenue, it is equally essential 
to the future financial stability of the country that 
the strength of the nation from the economic point 
of view shall not be sapped ky too big a drain on 
that earned profit which, in Mr. McKenna’s words, 
forms the addition to the capital avail- 
able for the development of manufactures and for 
the employment of the people. 





THE DETERIORATION OF GAS-METERS. 

We have for some years been advised to restrict 
the burning of coal in wasteful domestic grates as 
much as possible and to rely upon gas for heating 
and cooking. As a consequence more gas is probably 
sent on average through a meter than used to pass 
through it, and complaints about accelerated des- 








truction and depreciation of gas-meters have become 
very serious. Any increase in their renewals and 
repairs is financially a very serious matter for the 
gas companies, while the consumer is put to incon- 
venience and may suffer loss when a gas-meter gets 
out of order and records too fast. Whether the 
increased flow of gas, its quality and modifica- 
tions in the process of gas-making, or whether 
modifications in the construction and materials 
of gas-meters, are responsible for the accelerated 
rate of destruction, is a question that can only be 
decided by a thorough and prolonged investiga- 
tion. In view of the importance of the problem 
the Institution of Gas Engineers and the Society 
of British Gas Industries appointed a joint com- 
mittee in October, 1914, to investigate the 
various conditions affecting the life of gas-meters, 
and the committee committed to their chemist, 
Dr. R. Lessing, the carrying out of an experimental 
research. Dr. Lessing presented his first report to 
the Institution of Gas Engineers at the annual meet- 
ing held on June 6. The report is only preliminary; 
it makes suggestions for discussion and further 
investigation rather than draws definite conclusions. 

The terms of reference submitted by the com- 
mittee for inquiry comprised the effects of the posi- 
tion of the meters when in use, liquids in the meters, 
the action of gas upon meters, the decay of leather 
diaphragms in them, internal corrosion, deposits on 
valve faces, naphthalene in meters, and the work 
put on meters in a given time. So far the inquiry 
has practically been restricted to dry meters, which 
are, on the whole, more numerous than wet meters. 
Meter-makers and gas engineers have been asked 
for information, visits have been paid to repair- 
shops, meter liquids have been collected and 
examined, and large numbers of samples have been 
tested of the oils (used for dressing diaphragm 
leathers), the blacklead (used with oil dress- 
ing), cuttings of the leather, cord or wire, tape 
and glue (used in fixing diaphragm leathers), and 
the tinplate (used for discs and cases). Manifold 
preparatory researches were evidently required. 
The position of the meter in draughty passages, &c., 
might favour condensation of liquid ; the condensa- 
tion may be due to cooling, to mechanical deposition 
of fogs of liquid particles, to the scrubbing action 
of the oil used for dressing the leather upon the 
constituents of the gas soluble in oil, and to the 
accidental flow of liquid into the meter. The con- 
ditions of cleaning (as distinct from purifying) and 
scrubbing the gas prevailing at present are not 
necessarily those of a few years ago; some of the 
aromatic hydrocarbons are now removed from the 
gas by scrubbing with oil or tar. Dr. Lessing has 
constructed, an apparatus for estimating the con- 
densible vapours in the gas, and he has arranged 
for ‘‘ fatigue” tests on meters through which the 
gas is passed at their maximum capacity to hasten 
the end. 

Analysis of the liquids found in meters by direct 
distillation and by distillation with steam proved 
difficult for various reasons, one of them being the 
strong tendency to priming of the liquids, which 
behave like emulsions, owing apparently to the 
extraction from the destroyed leather of a nitro- 
genous colloidal product and to the formation of 
metal soaps. To get over this trouble the liquid was 
first roughly separated into oily and aqueous layers, 
which were filtered before distillation ; centrifugal 
high speeds proved more effective. The low boiling 
fractions of the liquids have the bad smell character- 
istic of gas-meters, which is due to sulphur com- 
pounds of the mercaptan type. The emulsions 
contain tin and iron; up to 33 per cent. of tin was 
found in the ashes of ‘the liquid. Some blackleads 
contained 70 and even 80 per cent. of ashes, 16.5 per 
cent. of which was iron in one case. This iron must 
come from the tin plate of the case, while the tin is 
partly derived from the solder. Some of the corroding 
acid found also may be traced back to the hydro- 
chloric acid, zinc chloride or ammonium chloride 
that had been used by the tinsmith; part of the 
acidity must be charged to the decaying leather. 
The leather used by meter-makers is usually tanned 
in India and Persia, and is manufactured largely for 
book-binding and art work; to facilitate their 
absorbing dyes the leathers are treated with 
sulphuric acid. The organic compounds in the gas 





are also responsible for part of the acidity, and it 
is noteworthy in this connection that the gas-meter 
itself acts as a scrubber in which certain impurities 
concentrate. Dr. Lessing found that one company, 
which had many meters to repair, admitted that 
the scrubbing capacity at the works was insufficient. 

It is not only the acids, however, which attack 
the metals. Ammonia, free or in compounds, 
always found in gas-meters, is likewise destruc- 
tive, and once the tin coating is injured, galvanic 
action hastens the corrosion of the iron. The 
recent substitution of tin-steel for tin-iron may also 
be of some importance. Cyanogen is another 
injurious constituent of gas, and its percentage has 
increased of late; for in spite of much advocating 
of low-temperature carbonisation and much experi- 
menting in this field, high temperature carbonisation 
is not uncommon. At the same time lime purifica- 
tion has largely given way to iron oxide purification ; 
the iron oxide should retain acids too, but it does 
not always seem to do so with very intense working, 
and the ammonia which is then passed into the 
purifier to prevent souring is destructive to the 
meter. The introduction of carburetted water-gas 
has further been held responsible for gas-meter 
deterioration. Dr. Lessing thinks that the use of 
petroleum hydrocarbons and tar distillates of 
comparatively high boiling points for removing the 
naphthalene—which in itself seems harmless to the 
meters, unless it clog them—is more injurious, as 
these hydrocarbons have a higher dew point than 
those naturally present in gas, and extract the oil 
dressing from the leather, which then decays rapidly. 
The recent proposals for spraying kerosene or lamp 
oil into gas must therefore be regarded with some 
concern by the gas-meter department. 

The problems are evidently complex, and require a 
much broader statistical basis than was available. 
The question may broadly be put this way: Is the 
gas to be purified so as not to affect the meter, or 
should the meter be made capable of resisting 
corrosion by the gas? The gas engineers were not 
unanimous, either as to the object to be aimed at 
or as to the party most in fault, the gas-maker or 
the gas-meter maker; so far the gas appears to be 
more at fault than the gas-meter. One point 
deserves special mention. Dr. Lessing had quite 
recently been in America and had found that 
gas-meter corrosion had been acute there a dozen 
years ago, but was not so now, apparently because 
the gas-meter makers had combined ; one factory 
attends to making the mechanical parts, and runs 
a tannery of its own for supplying the diaphragm 
leathers. Standardisation and common action 
always have advantages. Separate firms might 
spend considerable sums upon the investigation of 
the meter problem without settling anything, while 
concerted action should ensure much better results, 





THE JOHANNESBURG ELECTRICITY 
SUPPLY. 

THE failure of the gas-engine plant installed at the 
Municipal Electric Power Station at Johannesburg 
led to a very awkward position of affairs. When 
the plant was ordered in 1904, the recorded thermal 
efficiencies of gas and steam engines were such as to 
make the adoption of gas power very attractive, 
the more especially as there was then no great 
difference in the maximum size of the two types of 
generator commercially attainable. Nowadays, 
when steam-turbine designers are prepared, under 
favourable conditions, to guarantee a brake-horse- 
power hour for the expenditure of less than 9000 
B.Th.U. per hour, circumstances have to be of a 
very special character to give the preference to gas 
where units of any considerable size are required, 
though, of course, the internal-combustion engine 
still retains all its thermodynamic advantages for 
small or moderate outputs. 

When the gas plant was ordered for Johannes- 
burg the total population to be served numbered 
160,331, a figure which by 1911 had risen to 240,581, 
and in 1914 to 253,274. On the final abandonment 
of the gas plant in May, 1907, the demand for 
electric energy was such as to make emergency 
measures necessary, of which an interesting descrip- 
tion is given in a paper recently read before the 
South African Institution of Engineers by Mr. J. H. 
Dobson, M.I. Mech. E., M.LE.E. The aggregated 
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output of the steam plant available was, he states, 
only 1660 horse-power. In six weeks’ time two 
500-kw. non-condensing reciprocator-driven sets were 
procured and set to work, and by the end of the year 
another 1000-kw. set was in operation. During 1908 
another two units of the same size and a third of half 
the capacity were also installed. These sets were 
supplied by Messrs. Belliss and Morcom, and the 
corresponding boilers by Messrs. Babcock and Wilcox, 
the erection being carried out by a local firm, Messrs. 
Reunert and Lenz, who made astonishing records. 
But famine prices had to be paid, and it was im- 
possible to arrange the “ lay out’ of the engine and 
boiler rooms on other than emergency lines, thus 
leaving much reconstruction to be undertaken on the 
advent of some more convenient season. The load 
continued to grow and in 1909 was 5400 kilowatts, 
which was more than the rated capacity of the power 
stations. 

Various proposals were considered as to how the 
situation was to be met. The actual total costs of 
generation (there being no stand-by plant) was 
0.89d. per unit, and a supply was offered by the 
Victoria Falls Company at 1.305d. per unit, a figure 
which has, since the further development of this 
company, been amended to #d. per unit for a 
minimum of 4 million units per annum. 

It was, however, decided to modernise and extend 
the municipal power station by the installation of 
steam-turbine-driven units of 3000 kw. capacity. 
Apparently this decision was not arrived at without 
some hesitancy, since some of the earlier steam 
turbines supplied to the Rand would appear to have 
proved anything but reliable. Indeed, Mr. Dobson 
observes that the agents for rival makers appeared to 
seek a decision in favour of their own plant on the 
ground of the unreliability of their competitors’ 
wares. ‘Some had gone through the roofs of the 
engine rooms, whilst others had suffered from com- 
plete blade-stripping, &c.” It is satisfactory to note 
that Mr. Dobson appears to have been completely 
satisfied with the three 3000-kw. alternator units sup- 
plied to him by Messrs. Bellissand Morcom. These are 
impulse turbines, fitted with Michell thrust-blocks. 
As cooling towers have to be used for the circulating 
water, a very low water-rate was not to be expected, 
and Mr. Dobson gives the following as typical of 
numerous special tests of steam consumption. The 
pressure was 175 lb. (gauge) at the stop valve. 








Back | Lb. of Steam 
Load. |Units per Hour. Pressure. | Per Unit 
| | Lb. per sq. in. \Superheated to 
} | | 540 deg. Fahr. 
4/4 3100 1.28 15.146 
3/4 2177 0.985 } 15.195 
2/4 1527 | 0.866 | 16.01 
1/4 829 0.714 17.46 


Mr. Dobson observes that an analysis of the figures 
indicates that the blade efficiency of these turbines is 
88 per cent. to 90 per cent. No particulars are given 
of this analysis, and the trial data certainly indicate 
that this estimate is much too high. Possibly it is 
based on the slope of the Willans line—a totally in- 
correct method, which is periodically being rescued 
from the oblivion properly appropriate to it. The 
over-all efficiency ratio at full load is (using Cal- 
lendar’s tables) about 64.2 per cent., so that the 
“ hydraulic” efficiency of the turbine is probably 
also about 64 per cent., and as leakage losses, disc 
and bearing friction will hardly aggregate 6 per cent., 
the real value of the blading efficiency would appear 
to be of the order of 68 per cent. to 70 per cent., 
instead of the 88 to 90 per cent. given by Mr. 
Dobson. 

The first turbine has, Mr. Dobson states, run per- 
fectly for five years. A few months ago, however, 
signs of pitting appeared on the L.P. blades, and it 
was decided to replace them. Before the resolve 
to replace the blades had been given effect to a 
strip occurred, and, accordingly, when later on 
pitting appeared on the L.P. blading of a second 
turbine, it was decided to renew these blades at once, 
thus avoiding the risk of a strip. The third turbine, 
installed in August, 1913, has run without trouble 
up to date. Reviewing the performance of the tur- 
bines as a whole, Mr. Dobson expresses great satis- 
faction with their behaviour. 





One of the most interesting items in Mr. Dobson’s 
paper is the result of a comparative test of a 
large marine type Babcock and Wilcox boiler and 
a Bettington boiler of nearly the same size. The 
latter was the first of its type, and is no doubt 
capable of some improvement as the result of the 
experience gained. It will be seen, however, that 
it compared well with its older rival. The figures 
are as follow :— 


Results of Tests on the Robeson-Bettington Boiler and the 
Babcock and Wilcox Marine Type Boiler. 


Babcock & 
Wilcox 
Tests. 


Item. | Bettington 
Tests 


| | 
«+» 26.6.1913 | 27.6.1913 
...| 9.8 hours | 10 hours 

173.7 Ib. | 161.9 Ib. 

| per sq. in. per sq. in. 
---| 65. deg. F. 64.7 deg.F. 
--- 510.3 deg.F| 546 deg.F. 

-| 31,561 Ib. | 29,370 Ib. 


Date of test —_ 
Duration of test ... 
Gauge pressure 


Feed temperature 
Steam temperature 
Water evaporated per hour 
Coal consumed per hour. (iNo 
allowance made for carbon 
value of ashes) ba os 
Lbs. of water evaporated per 1 Ib. | 
coal (as fired) ... see +++| 7,050 Ib. 
Evaporative equivalent from and 
at 212 deg. Fahr. (as fired) ... 
Evaporative equivalent from and 
at 212 deg. Fahr. (dry) «| 9.464 1b. 
Efficiency on gross calorific value) 78.6 p.c. 
Percentage auxiliary power ose] 8 ons 
Net efficiency on gross calorific 
i ee ose ooo] 78. 
Efficiency on net calorific value | 81. 
Net efficiency on net calorific | 
value... ooo ove ae 


4,477 Ib. | 4,183 Ib. 


7.014 lb. 
9.049 lb. 140 Ib. 


68 Ib. 


7 p-c. 


9. 
9.8 
7.4 
1.0 
-6 


0 
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The Bettington boiler consists of a cage of ver- 
tical tubes which are entered into annular headers 
at the top and bottom. The main peculiarity, 
however, consists in the firing of the boiler. The 
coal is pulverised and blown into the furnace space 
by means of hot air. In this space it burns as a 
vertical Bunsen flame. The power taken for pul- 
verising the coal and for supplying the blast has 
been deducted in determining the net calorific 
efficiencies given in the table. A great advantage 
of the boiler lies in the fact that by using gas it 
can be started up from the cold in 20 minutes to 
half-an-hour. This property has proved of the 
greatest value at Johannesburg, where during the 
rainy season large increases of load develop at very 
short notice. 

Another interesting test made at the station had 
as its object the comparative merits (under the local 
conditions) of under-feed and chain-grate stokers. 
The former proved to have many good points, they 
were much cheaper to instal, and had great flexi- 
bility, giving nearly perfect combustion at all loads. 
It was necessary, however, with the Transvaal coals 
to open the doors frequently for cleaning purposes, 
an operation unnecessary with the chain-grate 
stokers. The latter were accordingly found to be 
the more suitable for the conditions at the Johannes- 
burg station, giving a higher evaporative efficiency 
in all the tests. 

The circulating water for the condensers has to be 
cooled by towers, which were designed and made 
by the municipal staff. The water enters these 
towers through a 14-in. pipe, and is then sprayed 
through porcelain nozzles on to zinc plates and 
thence on to layers of brushwood below. These 
nozzles are simply ordinary leading-in tubes § in. 
in diameter by 6in. long. They keep themselves 
perfectly clean. The water after it escapes through 
them strikes the zinc discs 9 in. below, from which 
it splashes off over the brushwood. There are 
seven tiers of brushwood, spaced about 2 ft. apart. 
An interesting feature is the piping for the circu- 
lating water, which is constructed of Californian 
redwood. These pipes have an internal diameter 
of 20 in., and are built up of staves, tongued and 
grooved, 34 in. wide by 1} in. thick, and bound 
together by ,%,-in. steel wire. The couplinys consist 
of collars 12 in. wide, built up of staves in precisely 
the same way. The ends of the pipe to be joined 
are tapered for 6 in. back, and the joint is made by 
forcing these ends into the collars after painting them 
with red lead. The pipes, Mr. Dobson states, are 





much cheaper than cast-iron and are easy to run. 





THE NATIONAL PHYSICAL 

LABORATORY IN 1915-16. 

(Continued from page 606.) 

Metallurgy and Metallurgical Chemistry (Super- 
intendent, Dr. W. Rosenhain, F.R.S.; Messrs. J. 
Murdock, 8S. L. Archbutt, Guy Barr, W. H. Withey, 
L. L. Bircumshaw, J. L. Haughton, T. E. Rooney, 
D. Hanson, E. H. Rodd, J. D. Grogan, N. P. 
Tucker, P. G. Ward, E. A. Coad-Pryor, H. W. 
Winter; Misses C. F. Elam and P. Routh; Dr. 
W. R. G. Atkins, volunteer assistant).—Several of 
the assistants mentioned are still on active service. 
The Department has been greatly occupied with 
special questions, and the optical glass Tesearch 
constitutes almost a new department of its own ; 
thus the ordinary work has largely had to _be 
suspended. Hquipment; Rolling Mill; Optical 
Glass.—Three pairs of grooved rolls and two pairs of 
chilled rolls, supplied by the Brightside Engineering 
Company ; further, a belt-driven power hammer by 
Messrs. Willcox have been added to the rolling-mill 
plant which we described last year ;* the mill has 
been of great value for studies of light alloys, and 
has worked very satisfactorily, without disturbing 
the Laboratory by vibrations. The equipment for 
the optical glass research, which was started with 
a grant from the Board of Trade and is supported 
by a grant from the Privy Council Research Com- 
mittee, has necessitated a complete re-arrangement 
of the foundry (part of the Wernher building), 
in which two gas-fired furnaces, designed and 
erected by the Department, and an_ electric 
furnace plant have been installed. The first gas 
furnace is a double kiln for preheating and annealing 
glass-melting crucibles up to 12-in. in diameter ; 
the second furnace is a regenerative melting furnace 
fired with coal-gas and provided with a tubular 
regenerator; its Keith-Blackman fan is hardly 
required, as the 30-ft. stack carries off all fumes. 
The first problem studied is the replacement of the 
commercial refractory materials of the furnace and 
pots by more suitable materials; the nature of 
the problems of optical-glass making was recently 
reviewed by Mr. Rosenhain in his Cantor lecture. 
At present the furnace can hold crucibles 12 in. in 
diameter, 16 in. high, and can be raised to 1,550 
deg. Cent. in a day, the temperature and flame being 
well under control. The electric plant comprises a 
50-kw. alternating current set, in which three-phase 
currents of 3,000 volts (from the Twickenham 
mains) are converted, by a static transformer, down 
to 440 volts, to drive a generator giving currents of 
40 cycles at any voltage from 100 to 250; the 
transformer ranges down to 7.5 volts, so that 
6,000 amperes are available. Various types of 
novel electric glass furnaces are under trial. 

Thermostat Alloys Research, Systematic Study of 
Steels. Magnet Steels, The new thermostat for 
prolonged annealing has been described by Messrs. 
Haughton and Hanson before the Institute of 
Metals, before which Dr. Rosenhain also explained 
his plotting chronograph (which we illustrated last 
year) and microscope levelling device. The alloys 
research had been interrupted, but was resumed as 
urgent, the aluminium-zinc-copper alloys being 
studied in particular. The technological laboratory, 
to which we referred in our introductory remarks, is 
particularly needed for the study of refractories, of 
alloys, and of steels. As regards the systematic study 
of steels, the Privy Council Committee has pointed 
out that the developments in apparatus for taking 
thermal curves and for quenching and annealing 
make it desirable that these more accurate methods 
should be utilised for a re-investigation of the 
fundamental carbon steels and alloy steels, the 
importance of the latter for aeronautics being 
emphasised. The systematic study would involve 
determination of the melting point of iron in vacuo 
and of the effects of stress on steels at high tempera- 
tures. Mr. Haughton’s investigation of magnet 
steels is undertaken on behalf of the Institution of 
Electrical Engineers. 

Metallurgical and General Chemisiry.—A critica] 
study of the analysis of aluminium alloys was 
presented to the Institute of Metals last March by 
Mr. Withey. Steel drillings, it has been observed, 





* See Encrverzrima, vol. c., 28, July 9, 1915. 
t See Exomrrnima, December 17, 1915, page 619. 
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should be annealed before carrying out the volu- 
metric sulphur determination (the sulphur being 
evolved as sulphuretted hydrogen) certain steels, at 
any rate, are otherwise apt to give too low sulphur 
values. The testing of glass, porcelain and filter 
paper has shown in many cases that British pro- 
ducts are at least equal to those formerly imported. 
The William Froude National Tank (Superin- 
tendent, Mr. G. 8S. Baker, late R.C.N.C., M.Inst.N.A.; 
Mr. G. H. Millar, Mr. J. L. Kent, Miss E. M. Kearey, 
Mr. W. J. O. Studd, Mr. G. H. Bottomley).—The 
Advisory Committee of the Tank (which presents its 
report to the Executive Committee of the Labora- 
tory) has, in response to an invitation from the 
Executive, been strengthened by the appointment 
of the following additional members, bringing the 
number up to 15: Sir Charles Parsons (North-East 
Coast Institution of Engineers and Shipbuilders) ; 
Sir Kenneth Anderson (Chamber of Shipping of the 
United Kingdom), Mr. P. D. Ewing (Institution of 
Engineers and Shipbuilders in Scotland), and Mr. 
Charles Livingstone (Liverpool Steamship Owners’ 
Association). The practical stoppage of mercantile 
shipbuilding has caused a considerable diminution 
in model-resistance test work (only 18 models were 
tested, against 67 in 1914), but a very large amount 
of work of exceptional character has been under- 
taken for the Government, necessitating additions 
to the staff. The number of experimental test runs 
was 3,000, against 2,000 before the war. The annual 
test of the carriage rail level has been postponed. 
Mr. Millar’s apparatus for testing floats for sea- 
planes (illustrated in EncingsrtneG, July 31, 1914, 
page 166) has worked well. Special gear has been 
erected for testing the stability of the seaplane when 
under way; at top speed there may be quite a 
considerable variation in the transverse stability. 
Miss Kearey, of Newnham College, is the junior 
assistant for seaplane work. Buoyancy tests of life- 
saving and weight-supporting appliances under pro- 
longed immersion and other experiments, are being 
conducted in the small tank by the Engineering 
Department. The model tests for firms fell off (as 
mentioned above) immediately after the war began ; 
the best result obtained (in the 18 tests) was a 
16 per cent. reduction of power at service speed. 
Ship Resistance and Appendages ; Plate Butts; Skin 
Friction and Temperatures ; Struts.—Experiments on 
the effect of adding resistance to different parts of 
the hull longitudinally prove the importance of 
keeping all appendages from the bow. It was par- 
ticularly tried whether the working of flush, instead 
of lapped, plate edges and butts near the bow 
would reduce the resistance. The effect of plate 
butts and edges is generally neglected or assumed to 
be covered by the use of plank results. Two models 
—one a very fine form, the other of large beam and 
full coefficient—have been tested. Lapped butts 
and edges were worked over the wetted surface in 
the common practice, the length of the plates being 
assumed as 5}, of the model length. The fine form 
showed an increase of 10 per cent. in frictional 
resistance at high and low speeds ; in the full form 
the increase dropped to 8 per cent. at low speeds. 
The full form was further tested with the butts 
and edges replaced by flush surfaces over the fore- 
most eighth of its length; the excess resistance 
was then diminished by one-half. Tests with the 
standard brass model having a sheet of calico 
wrapped round it at various longitudinal positions 
supported these results; a given area of calico 
placed near the bow gave far worse results than 
when placed elsewhere. The increase in the resist- 
ance due to butts and edges may not be the same 
in the ship as in the model, but it will exist to an 
undesirable extent. As regards the relation between 
skin friction and temperature,* Mr. Baker gave an 
account of his investigations last November before 
the North-East Coast Institution of Engineers and 
Shipbuilders, when he dealt with the experiments 
of Froude, Geber and Zahm, and with some 
plant-model tests made in the Tank. Pilot- 
ting the VL/»*, where V is the speed of 
the plank through the water, L the length of the 
surface in the direction of motion, and » = the 
quotient viscosity of the fluid » by its density p; 
all the experiments for various plank-lengths can 
be expressed by one curve, provided the VL/»* 





* See Encrveerina, July 9, 1915, page 29. 








exceeds a certain value. In its logarithmic form 
the curve is practically a straight line, which 
produced (for ship calculation) gives resistances 
smaller than those obtained by W. Froude’s method, 
when the length exceeds 200 ft. This matter requires 
further investigation. With respect to the tempera- 
ture effect, model experiments indicated a diminu- 
tion of the frictional resistance of 3 per cent. with 
a rise of 10 deg. Fahr., while the resistance curve just 
mentioned gave only 1.7 per cent. Taylor (at 
Washington) and Denny (Dumbarton) recently 
found 2.2 and 3.39 per cent., the former for models 
at high speed. At Teddington the temperature 
effect is found to decrease with increasing speed, 
and the original figure of 3 per cent. seems prac- 
tically to be correct. The investigation of the strut 
resistance (compare last year’s report), which has 
been studied in conjunction with the Engineering 
Department (Dr. Stanton and Mr. Pannell), has 
brought out a discrepancy between the values found 
in water and in air at high speeds, both with full- 
form and with fine struts. The question is not of 
importance for the ship resistance, as the difference 
occurs at quite low speeds in water; but it is of 
considerable importance for the struts of full size 
air-machines, and the problem needs further eluci- 
dation. The Advisory Committee record their high 
appreciation of the work done by Mr. Baker and 
the Tank staff, and their indebtedness to Dr. Glaze- 
brook, the Director of the Laboratory. The com- 
bination of the Tank and Laboratory has borne 
excellent fruit. 

Physics Department. Electricity. Fundamental 
Units (Mr. F. E. Smith, A.R.C.Sc.).—Apart from 
work on standard resistances and Weston normal 
cells, the time of Mr. Smith has been spent in 
investigations of a confidential kind, in which 
Mr. G. W. White, of Cambridge, and Mr. F. B. 
Pidduck, of Oxford (both now at Woolwich), and 
later Mr. H. C. Napier, of Oxford, have assisted. 

Compasses, Prismatic and Liquid.—The testing 
of liquid compasses was undertaken for the Board 
of Trade, and that of prismatic compasses for the 
Inspector of the R.E. Stores at Woolwich. New 
arrangements have been designed for expeditious 
testing at the rate of 1,000 compasses per week. 
At Woolwich Mr. Smith organised a staff of ladies 
for compass-testing in the Woolwich Inspection 
Department, and he dealt in a thoroughly practical 
way with many aspects of the problems in a paper 
on “The Manufacture and Testing of Prismatic 
Compasses, especially Mark VII, Military Pattern,” 
read before the Optical Society last winter. This 
paper, which does not confine itself to prismatic 
compasses, has been reprinted for distribution by 
desire of- the Ministry of Munitions; it discusses 
errors to which compasses are subject, and tells the 
manufacturer how to test for them and how to avoid 
them. One of the greatest troubles of the manu- 
facturer is that, even if his own testing room should 
be free from sources causing magnetic fluctuation, 
neighbouring electric machinery may change the 
direction of the magnetic field by several degrees. 
A non-magnetic hut, such as Mr. Smith erected at 
Teddington, is mostly out of the question ; but Mr. 
Smith was able to show how the tests can be made 
anywhere with the aid of a good standard compass, 
a centring table and a strong bar magnet. As 
regards liquid compasses, the Board of Trade desired 
a specification for the use of such compasses on life- 
boats, and sent 16 of the instruments, which had 
done service in merchant ships, to Teddington, 
where they were tested in the usual way and then 
unsealed for the examination of floats, pivots and 
liquids. The liquid of these compasses, a small 
form of which is now also much used on land, is to 
serve two First, to produce buoyancy 
of the card and thus to reduce the weight on the 
pivot and the friction between the bowl centre and 
the point of support, prolonging the effective life 





of the compass ; and, secondly, to produce damping, | 
as a compass should be dead beat. The whole | 
chamber is completely filled with the liquid (water 
mixed with alcohol or glycerin); but there is 


generally a small air chamber at the base of the | 


bowl, the upper wall of which is thin metal. Sugges 


tions have been made for the improvement of liquid | 


com 


Straight and Curved Bars (Mr. A. Campbell, B.A., 


passes. 
General Electric Measurements. Magnet Stesis, | 


Mr. D. W. Dye, B.Sc.).—A new inductometer of 
wide range, 0.2 to 35 millihenry, for high frequencies 
with flat coils, and three new vibration galvano- 
meters of high current sensitivity, the one for low 
frequencies (10 periods and less per second), have 
been constructed. The enclosed Poulsen arc lamp 
for high frequency, after R. Lindemann (Reichsan- 
stalt) and oil-condensers for wave-meter tests, are 
further novelties. 

Most of the other work, of which the importance 
has been increased by the war, has been confidential, 
and we can only refer here to the magnetic tests 
—undertaken for the Institution of Electrical 
Engineers—and in particular to the determination 
of remanence and the coercive force. The improve- 
ments introduced involve the use of the very thin, 
flat search coils for measuring H, following Mme. 
Curie, Denso, Gumlich and Rogowski (see -En- 
GINEERING, July 23, 1915, page 64). Such coils 
placed very close to the surface of the iron bar 
admit of accurately measuring the field at that 
portion, even with complex fields (due to several 
sources, solenoids, other magnets, or leakage from 
free poles of the rod itself). For rectangular 
bars the coils are wound on thin sheets of glass 
and arranged in a very narrow frame, which, when 
a thread is pulled, rotates through 180 deg. in its 
own plane; a ballistic galvanometer or fluxmeter 
then gives the H, and when H is reduced to zero, 
the B, so that the remanence can conveniently be 
determined. This turning coil can be used also with 
curved bars of moderate curvature. Round rods 
require tunnel-shaped search coils, to which dynamic 
rigidity and permanence of form is not easily 
imparted. Horse-shoe bars cause more difficulty 
still, because a sufficient number of turns of uniform 
winding have to be crowded into a small space for 
fields of 300 or 400 units, and a variety of sectioned 
coils have been constructed for this purpose. The 
commercially important test of highly magnetic 
(B = 20,000 e.g.) cast steel is performed by placing 
a rod of the material axially in a heavily-wound 
wide solenoid, clamping the rod between the ends 
of two soft-iron rods in line with it and abutting 
against itsends. The H is determined by one of the 
search coils described, the B by a coil of one or two 
turns round the middle of the rod. Some standard 
rods of the Ewing permeability bridge, originally 
tested by the small yoke method, have given results 
by this method in very satisfactory agreement with 
the old tests. 

Messrs. Campbell and Dye, assisted by Mr. H. C. 
Booth, have in this connection also investigated the 
Chattock magnetic potentiometer, a simple arrange- 
ment for directly measuring the magnetic potential 
between any two accessible points, which was 
described by A. P. Chattock in 1887, and has recently 
been applied in various ways by Rogowski and 
Steinhaus, for testing the magnestic joints between 
a rail and the shoe of a track brake and for testing 
transformers and other apparatus. The essential 
part is a flexible flat strip, eg., of presspahn 
uniformly wound with insulated wire. Mr. Campbell 
finds the arrangement very convenient, for instance, 
for determining how many turns of a coil would be 
wanted for a particular purpose. The magnet steels 
to be tested are first examined for their thermo- 
magnetic properties in the form of small rods, 0.5 
mm. in diameter, which are chilled at their proper 
temperature, and then tested for permeability, 
remanence and coercive force. Similar tests are 
subsequently applied to the original forms, thicker 
rods, of 2.5 or 1.5 cm.; the method of chilling has 
also been studied. 

(To be continued.) 








NOTES. 
Tue REsISTANCE TO COLLAPSE OF CORRUGATED 
SHEEtT-Metat PIPes. 

Aw elaborate investigation into the strength of 
corrugated sheet-metal pipes for use as culverts is 
described by Mr. G. L. Fowler in a recent issue of 
the Railway-Age Gazette. Three different sizes of 
pipe were tested—viz., 12 in., 24 in., and 48 in. 
in diameter. They were constructed of sheet iron, 
and were corrugated to increase their strength against 
collapse. Each diameter of pipe was tested with two 
different depths of corrugation and with four thick- 
nesses of metal—viz., 16 gauge (0.0625 in.), 14 
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gauge (0.078 in.), 12 gauge (0.109 in.), and 10 gauge | bad ‘the top rail of the ‘ingot is rejected, 


(0.141 in.). The pipes were tested in 12-ft. lengths 


in order to make certain of avoiding the disturbances | same ingot. 


due to the end effects. The tests were made by sub- 
jecting them to an external hydraulic pressure. 
Under this collapse always took place suddenly. 
This caused a fall of pressure, and it was impossible 
by further pumping to again attain the maximum 
pressure. Tests made at the same time of 12-in. pipes, 
of the same thicknesses of metal, but not corrugated, 
gave the following comparative results :— 





Collapsing Pressure’; Lb. per Sq. In. 


Gauge of ———-———— 
Metal. a 
. Corrugations | Corrugations 
Smooth Pipe. } in. Deep. } in. Deep. 
10 130 450 630 
12 80 420 490 
14 40 275 380 
16 374 225 360 


The following were the results of the complete 
series of hydraulic tests in the corrugated pipes :— 
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Toe “Nick anp Break” Test For STEEL 
Ralls. 


In a report recently made to the American 
Railway Association by Messrs. Robt. W. Hunt 
and C. W. Gennet, Junr., stress is laid upon the 
advantages of the “ nick and break” test for steel 
rails. The authors recall that in the early days of 
steel manufacture, when the works chemist was 
unknown, crucible steel was graded entirely by the 
appearance of the fracture. In the early eighties 
there was, it appears, much dissatisfaction with the 
quality of the steel rails often supplied, and Mr. Wm. 
Metcalfe advised the Rail Committee of the Ameri- 
can Railway Association that the current methods of 
testing did not go far enough, and that several 
pieces of rail from each heat should be broken. 
This suggestion was not adopted at the time, but 
later on railway engineers did increase the severity 
of the tests, and it became the general practice to 
break, say, three pieces from each heat of open- 
hearth steel, and to accept or reject certain rails 
according to the results observed. It was argued 
that the process should be extended to include the 
breaking of a piece of rail from the top end of each 
ingot rolled; but the plan was opposed by the steel- 
makers, and failed to have a fair working trial 
until, about a year ago, the Algoma Steel Corporation 
of Sault Ste. Marie, Ontario, Canada, took a contract 
for the supply of 10,000 tons of rails to the Canadian 
Pacific Railway, the terms of which required “ the 
nick and break test for each ingot.” This con- 
tract was followed by others for rails to be shipped 
to the United States under similar test conditions. 
The test requires first the “ nicking” and then the 
breaking by a “ Bulldozer” of: a short length of 
rail from the top of each ingot rolled. The crop 
end is naturally used. These are ordinarily 18 in. 
to 24 in. long, and after stamping with the heat and 
ingot number are allowed to cool for some 30 minutes 
at which time their temperature is low enough for 
them to be cooled with water without risk of 
affecting the structure. The test-pieces are then 
nicked and broken. The time taken is small, as 
the fractures are ready for judging in about an 
hour after the rolling, and often long before the 
drop-test pieces are cold enough to test, and even 
before the rails represented have reached the cold 
straightening presses. When the original fracture is 
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and 
fresh test made of a rail from the bottom of the 
The judging of the fractures requires 
the services of experienced and competent men, 
| but the authors observe that rail inspectors of this 
/kind are required if any test whatever is to be 
| Satisfactory to both makers and purchasers. 
Tue GENERATION OF ELecTRIC ENERGY 
FROM LIGNITEs. 
| A typical installation for the utilisation of 
|lignites for the generation of electric energy is 
| that at Weisweiler, close to Acken, which has 


_ | now been working for a couple of years. The fuel 


,used is exclusively natural lignite with a heating 
value of only 2700 B.Th.U. (as against 13,000 for 
| good boiler coal) and about 64 per cent. moisture. 
| The lignite is obtained from surface workings, and 
by means of a chain haulage system is transported 
to the power station and the adjoining briquette 
works. The bunkers of the power station, divided 
into six sections, have a capacity of 2500 tons. 
The lignite is first sorted and broken up and is 
then transported to the bunkers and the briquetting 
works. From the elevated bunkers the lignite 
falls direct, through pipes, on to the boiler grates, 
having previously been automatically weighed. 
The boiler installation consists of six tubular 
double boilers, each having 450 sq. m. (4844 sq. ft.) 
heating surface in contact with the water, in addi- 
tion to the economiser. The steam pressure is 
14 atmospheres, the steam by superheating being 
raised to a temperature of 380 deg. Cent. Chemical 
analyses of the raw lignite show 2.19 per cent. 
of ashes, and allowing for a small percentage going 
up the chimney, the ashes to be removed have 
never exceeded 1.8 per cent. of the weight of the 
lignite used. The current is generated by two 7500 
k.v.a. turbines. The voltage is 5000 and 25,000 
volts. It is of considerable interest to compare the 
financial results of the two applications of lignite : 
for the generation of electric energy and for bri- 
quette manufacture, the latter of about 9000 B.Th.U. 
With a practical heating value of the raw lignite of 
3000 B. Th. U., about 35 tons of lignite were used 
for the production of 10 tons of briquettes. 
The selling price of this quantity by the Cologne 
syndicate, immediately before the war broke out, 
was 75 marks, at Libear. The cost of manufacture 
in briquetting amounts at least to 15 marks, 
and other expenses brings the total cost to 37 marks 
per 10 tons briquettes, leaving 38 marks, or 10.85 
marks per 10 tons of lignite. The quantity of lignite 
used at Wiesweiler for generating 1 k.w.h. does 
not exceed 4 kilogs., consequently 10,000 kilogs. 
of lignite will produce 2500 k.w.h. Putting the 
value of this quantity of lignite at 10.85 marks, 
according to the above valuation in connection 
with the briquette manufacture, the lignite cost 
per k.w.h. is 0.434 pfennig, additional work- 
ing cost amounts to 0.18 pfennig, and writings- 
off, interest, &c., to 0.385 pfennig per k.w.h., 
making the aggregate cost 0.999 pfennig 
per k.w.h., or, say, 1 pfennig. Electric energy 
has been sold at this extremely low figure for 
very large demands at the new Bitterfeld electric 
central station, also working with lignite, but 
without doubt a considerably higher price can 
usually be obtained for electric current. Supposing 
that half of the 60,000,000 k.w.h. from the enlarged 
Weisweiler central, was disposed of for chemical, 
electrolytical and similar manufactures, and the 
other half sold at an average price of 2.6 pfennig 
per k.w.h., this would make an average for the 
whole 60,000,000 k.w.h. of 1.8 pfennig. The 
advisability of more extensively using lignite 
for the production of electricity is further empha- 
sised by the fact that there are poor lignites, which 
do not lend themselves to briquette manufacture, 
but which can be used as fuel under boilers. 





Iron Ore Output in THE Untrep Strates.—We read 
in the Iron Age that the iron ore mined in the United 
States in 1915 was 55,526,490 gross tons, the greatest 
output of any year except 1910 and 1913. The quantity 
mined in 1915 was an increase of 14,000,000 tons over 
the output for 1914. The yield in Minnesota was 
33,464,660 tons; that in Michigan, 12,514,516 tons; 
in Alabama, 5,309,354 tons; in Wisconsin, 1,095,388 
tons; in New York, 998,845 tons, 








THE ROYAL AGRICULTURAL SOCIETY’S 
SHOW. 


Tue Royal Agricultural Society decided to hold 
their show at Manchester this year in spite of the 
probability that under the existing conditions the 
enterprise would not prove a financial success, 
although excellent results have been recorded 
at Manchester under peace conditions. In fact, 
Manchester holds the record for attendance 
at a six days’ show. This year the implement 
section is sadly depleted, only 239 stands being 
eccupied, or not more than 50 per cent. to 60 
per cent. of the normal. Moreover, although 
many firms patriotically decided that it was their 
duty to support the Society by taking the same 
space as heretofore, they have in a number of cases 
been unable to do more than “ put in an appear- 
ance,” being unable to exhibit even a single 
machine. Most of them are “controlled” firms, 
and as such have had to sacrifice, in the interests 
of the State, business connections which have 
required years to establish, and which can only 
be made good again at the cost of much hard work 
and heavy expenditure. The general public, and the 
House of Commons, which represents it, is perhaps 
far too prone to consider too exclusively the purely 
material side of our manufacturing industries, the 
labour and the plant, and does not appreciate the 
truth of Andrew Carnegie’s declaration some years 
ago that he would suffer less injury by the total 
destruction of his works than by the destruction of 
his “organisation,” which, of the two, would be 
much more difficult to re-establish. Further, in 
some cases, firms, in their anxiety to meet the 
urgent need for shells, which arose some months 
back, pressed into the service fine machinery suit- 
able only for a lighter class of work, and this has 
been permanently ruined. Even with a heavier 
class of machinery, with so much unskilled labour 
employed, depreciation has naturally been high. 
All these considerations will have in fairness to 
enter into the final audit of account between the 
Treasury and the controlled firms. The removal 
of trade-union restrictions, most of which are 
ethically indefensible at the best, has been 
no benefit whatever to many of our makers of 
agricultural machinery, since their shops were 
non-union, and of course it would, from the mere 
monetary standpoint, have been far more advanta- 
geous to them to have stuck to the production of 
their staple products, for which the demand has 
become insatiable. As matters stand, they made 
over their works, con amore, to the production of 
every variety of army and navy requirements, from 
3-in. shells up to mines, buoys for submarine nets, 
and aeroplanes, in addition, of course, to what is 
more in line with their legitimate business—viz., the 
provision of the tractors which have ensured the 
success of our land transport. The authorities have, 
however, made some concession to the urgent need 
for more agricultural machinery which has become 
the more insistent with the further enlistment of 
farm labourers. In doing this, however, it has been 
in the nature of things impossible to hold the scales 
fairly even between different firms. Whilst some 
are limited to 1 per cent. or 2 per cent. of their 
former output, others, with works less well adapted 
to military needs, have been given a somewhat 
greater latitude. 


SreaM-Enoine Exureirs. 


These are far fewer, both in number and variety, 
than in previous years. The relative importance 
of this section has been for long steadily diminishing 
in view of the increasing popularity of oil or petrol- 
driven machinery. The main factor in the smallness 
of the exhibit is, however, due to the fact that, as 
already stated, builders are one and all engaged 
on munitions of one sort or another, and further, 
somewhat less latitude has been allowed this year 
in classifying engines as suited to agricultural 
needs. Ordinary horizontal and vertical steam 
engines are accordingly conspicuous solely by their 
absence. 

Messrs. Aveling and Porter, Limited, of Rochester, 
have as their principal exhibit a compound road © 
locomotive (rated at 8 nominal horse-power. This 
has 7-ft. drivers, spring mounted. Their other exhi- 
bits comprise two of their standard 8-ton road-rollers, 
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it being impossible under actual conditions to put 
on the stand specimens of other classes of work 
as had been originally intended. Not only have 
this firm little more than one-third their old 
hands remaining, but those left are engaged almost 
exclusively on Government work, and the output of 
the firm’s regular lines has in consequence fallen to 
small fractions of its former figure. 

Messrs. Richard Garrett and Sons, Limited, of 
Leiston, have as their principal exhibit a portable 
engine designed to work with superheated steam. This 
engine is capable of developing 45 horse-power on 
the brake, and being fitted with a feed-heater, in 
addition to a smoke-box superheater, is very econo- 
mical in fuel. A point which should be noted 
are the safety caps fitted over the keys at each 
end of the crank-shaft. These present a perfectly 
smooth surface and obviate completely the danger 
of the attendant’s clothing being caught as he 
moves round the engine. A simple ratchet-operated 
barring gear is provided for getting the engine off 
the dead centre when starting up. In addition to 
the foregoing, Messrs. Garrett also show two 
portable engines designed for saturated steam. Of 
these the smaller is rated at 17 brake horse-power 
and the larger at 22 brake horse-power. It will be 
noted that this firm are now rating their engines 
in accordance with the actual output, having 
discarded the time-honoured nominal horse-power. 
Corresponding attempts in the past have been 
abandoned in view of the conservatism of our 
farmers, but the advent of the petrol and oil engine, 
which are always rated on their brake horse-power, 
would seem to make the time propitious for the 
reform, which is long overdue. 

Messrs. John Fowler and Co. (Leeds), Limited, 
were unable, in view of munitions requirements, to 
send as extensive an exhibit as in past years. It 
was not possible to show, for example, one of the 
powerful steam ploughing engines with which the 
name of this firm has been so closely associated 
for many years. Two road locomotives are, how- 
ever, staged. Of these the one represents the 
established steam engine-practice of the firm, the 
other being an internal-combustion tractor. This 
is fitted with a 50-horse-power engine designed to 
work with petrol or benzol. In its general appear- 
ance it follows closely the lines of the steam-driven 
traction engine, the gearing being carried in the space 
occupied by the firebox of the latter. It is com- 
pletely enclosed and protected from dust by the 
“ firebox ” casing. The barrel serves as a fuel tank, 
the side plates being extended to take the engine. 
This has four cylinders cast in pairs. There are three 
speeds forward and one in reverse. The wheels 
follow standard steam-engine practice. In working 
order the weight of this tractor is about 9 tons. 

Messrs. Marshall, Sons and Co., Limited, of the 
Britannia Ironworks, Gainsboro’, are only able to 
show two engines, the one being a 7-nominal- 
horse-power traction engine and the other a _port- 
able rated at 6 nominal horse-power, both being 
established standard patterns. Indeed, were the 
workshops free for the making and testing of new 
designs, the present shortage of draughtsmen 
would make the preparation of plans impracticable 
as drawing offices in general have suffered severely 
from the combing-out orocess. In the case of one 
of the smaller firms at the Show, the process 
has been so drastic that only a single draughts- 
man remains. Messrs. Marshall must undoubtedly 
also have lost many from their drawing office, since, 
taking all departments of the works into considera- 
tion, no fewer than 2,500 men have left the shops 
for the Army. Their places have been filled so far 
as practicable by girls, whose activities were shown 
at the stand by three large coloured photographs. 
Two of these workers, in fact, clad in their khaki 
overalls, formed perhaps the most striking feature 
this year of Messrs. Marshall’s stand. 

As in previous years, Messrs. Robey and Co., 
Limited, of Lincoln, have taken a large stand, but 
the exhibits, which in normal years would have filled 
this to overflowing, are represented solely by 
photographs, the demand for munitions of one 
kind or another being too insistent to make possible 
the exhibit. of even one specimen of the various 
classes of agricultural machinery for which this 
firm is famous. 

The principal exhibit at the stand occupied by 





Messrs. Ruston, Proctor and Co., Limited, of Lin- 
coln, was the 10-ton road-roller which is illustrated 
on page 620; our illustration, however, not showing 
the awning with which the implement is fitted. This 
has a compound engine designed to work with steam 
supplied at an initia] pressure of 140 lb. per sq. in. 
The driving wheels are 5 ft. 2 in. in diameter by 
17 in. wide, whilst the front rolls measure 3 ft. 7 in. 
in diameter by 42 in. total width. The breadth rolled 
is 6 ft. 1 in. Adjustable spring scrapers are fitted to the 
back rolls. The second countershaft is mounted in a 
“cannon ” bracket which extends across the whole 
distance between the horn-plates, to which it is 
riveted at both ends. This method of supporting the 
shaft results in a very rigid job. The front and back 
plates of the external fire-box are extended up in 
the usual way above the external fire-box crown 
to take the engine, but to inrease rigidity they are 
both flanged at their free edges. Mechanical lubri- 
cation is provided for the cylinder. The hind axle 
is fitted with renewable brass bushes. Two running 
speeds are provided for—viz., 14 and 3 miles per 
hour, the change being controlled by a single lever. 

Messrs. J. and H. McLaren had intended to show one 
of their steam tractors which gained the Gold Medal 
of the Society in 1910, but were only able to stage 
a road locomotive of 50 effective horse-power. This 
is fitted with both superheater and feed-heater, and 
means are provided by which the superheater can 
be cut out if desired and the engine run on saturated 
steam. The boiler pressure is 195 lb. gauge, and 
the usual steam temperature with the superheater 
in action is between 450 deg. and 500 deg. Fahr. 
The engine has cylinders 5 in. and 8 in. in diameter 
by 12-in. stroke, and it weighs 8} tons in light 
condition, and is thus suitable for direct ploughing. 
Three running speeds are provided for. As others, 
Messrs. McLaren have been mainly engaged on work 
for the nation, being very busy with the shell- 
stamping machines, special chucks and other tools 
for munition workers already described in our 
columns. 

Messrs. Clayton and Shuttleworth, Limited, of 
Lincoln, have on view three of their standard engines, 
but were unable to show, as they wished, a specimen 
of their steam wagons owing to the urgency of 
the demand. One convoy of 15 of these which has 
been at the front for 10 months has, it is stated, 
not cost 5s. for repairs during that period. 

Mann’s Patent Steam Cart and Wagon Company, 
Hunslet, Leeds, show a modification of their tractor, 
which has been specially designed to meet agri- 
cultural needs. The weight empty is 4} tons, which 
is distributed over a gross wheel width of 4 ft. 8 in. 
The front wheels and back wheels do not track 
with each other, but the tracks made by the front 
wheels lie between those of the driving wheels. A 
compound engine is fitted with cylinders 4 in. and 
64 in. by 7 in. stroke, taking steam at 200 lb. gauge 
pressure, and the boiler is the firm’s standard side- 
fired locomotive pattern. The water-tank straddles 
the whole rear of the engine and its flat top can be 
used as a platform for the carriage of goods. Three 
changes of speed are provided for, and the tractor 
is, moreover, fitted with a winding drum. 


INTERNAL-COMBUSTION ENGINES. 


The Ministry of Munitions decided that no oil 
engines of the ordinary type were to be exhibited, 
being of opinion that the mechanics required to 
erect and adjust these on the ground could be 
more advantageously employed. A large number 
of oil and gas-engine builders accordingly decided 
not to take space this year, and other firms who 
build gas and oil engines in addition to agricultural 
implements exhibit the latter only. Messrs. Black- 
stone and Co., Limited, of Stamford, for example, 
have in previous years made an exhibit of oil engines 
the principal attraction to their stand, but on the 
present occasion have on view agricultural imple- 
ments only. In any case, however, their exhibit 
could hardly have been as comprehensive as in 
previous years in view of the fact that the works are 
now engaged mainly on work of direct national 
importance. 

Messrs. Ruston, Proctor and Co. are able 
to show neither oil engines, gas engines, nor pro- 
ducers. A case of samples is, however, on view at 
their stand, which sets forth the wide range of fuels 
with which both oil engine and the gas-producer 





plants are now being operated. Gas is, in short, 
being made from practically anything that will burn, 
from anthracite at the one extreme to the leaves of 
the sugar cane at the other. 

Messrs. Petter’s, Limited, of Yeovil, occupy the 
same space as in previous years, but in consequence 
of the decree of the Minister of Munitions are able 
to show nothing but photographs of plants supplied 
for different purposes. Amongst these we noted a 
number of lighting plants ranging in output from 
5 brake horse-power up to 300 brake horse-power. 
A 70 horse-power marine engine was also illustrated, 
the type being one which has proved very suitable 
for some naval needs. 

Another firm which occupied space but was unable 
to exhibit was the Worthington Pump Company, 
Limited, of India House, Kingsway, who are acting 
as agents for a variety of small oil and petrol 
engines of American manufacture. Some of the 
American firms affected have ingeniously evaded 
the regulations by holding an exhibition of their 
own outside the grounds, where their engines could 
be seen in motion. 

Martin’s Cultivator Company, Limited, of Stam- 
ford showed one of their motor ploughs. As this 
was fully illustrated and described in our issue of 
December 10 last, page 599, we will only recall the 
fact here that the machine is supported on the ground 
through the intermediary of two “‘caterpillar” chains ; 
the weight is thus distributed over a large area and 
soft soil can be traversed without difficulty. 

Owing to the restrictions placed on British 
manufacturers, American makers of agricultural 
oil and petrol engines and tractors are more in 
evidence this year than hitherto, having facilities 
for deliveries which are denied by circumstances to 
our own builders. Messrs. R. Hornsby and Sons, 
Limited, of Grantham, for example, are able to make 
no exhibits whatever, though they occupy a stand 
as usual. Moreover, with respect to such commercial 
work as they are still able to undertake, it has been 
deemed wise that the firm should devote themselves 
to the harvesting machinery department of their 
premises rather than to the making of oil engines, 
an industry which owes much to their courage and 
initiative in its pioneering stages. As matters 
actually stand 95 per cent. of the present activities 
of the firm are devoted to military ends. 

Messrs. Saunderson and “Mills, Limited, of the 
Elstow Works, Bedford, have largely redesigned 
their Universal tractor. The new pattern is 
illustrated on page 621. Its construction has 
been greatly simplified. The number of individual 
small parts has been reduced to one-half, and 
the further changes made have resulted in the 
running weight of the 20 horse-power tractor 
being reduced from 3 tons 5 cwt. to 2 tons 9 cwt., 
all on. The large water-tank for cooling water, 
formerly mounted in front of the engine, has been 
replaced by a copper gilled radiator, the surface pro- 
vided being 8 sq. ft. per brake horse-power. The fan 
for this radiator expels the air out in front of the 
engine, thus saving the driver from the warm blast, 
which in hot countries has proved very trying when 
the opposite plan usual in motor-cars has been fol- 
lowed. The foot-plate has been remodelled and is now 
both roomy and very conveniently arranged. The 
gear-box is situated immediately in front of this 
foot-plate. The change gear and reverse levers pass 
to it, therefore, directly without the need of con- 
necting links. The two are interlocked in a simple 
but effective fashion, so that it is impossible to 
operate the reverse lever unless the change-speed 
lever is in the proper place, and similarly the change- 
speed lever cannot be shifted with the reverse lever 
in position for running backwards. Three speeds 
are provided for in forward gear and one in reverse. 
Forced lubrication is fitted throughout. The engine 
is equipped with a variable speed governor, which can 
be set from the foot-plate to govern at 400, 600 to 
800 revolutions per minute respectively, the change 
being made instantaneously without stopping the 
engine. The engine is intended to be started on 
petrol and to run subsequently on paraffin. By 
improvements effected in the paraffin carburettor 
the change over from the spirit to the oil can be 
made 30 seconds after starting, so that a couple of 
tablespoonsful of petrol suffice. The heater for the 
paraffin is adjustable, the proportion of the exhaust 
gases passing through it being varied at will. A 
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half-compression device is fitted and greatly facili- 
tates the starting of the engine. 

Messrs. Cyrus Robinson and Co., of 34 to 35, 
Queen Anne’s Chambers, London, S.W., exhibit 
the “Bull” tractor built at Minneapolis, U.S.A. 
This is shown attached to a plough, the special 
feature of which is that the handles controlling 
it point forward instead of to the rear, and can 
be therefore reached by the engine man when on 
the foot-plate. The combination is accordingly 
claimed to constitute a “‘ one man unit.” 

This tractor has a horizontal engine which is 
capable of developing 20-25 horse-power on the 
brake. The effective horse-power at the drawbar is 
7-10. The machine rests on three wheels arranged 
so that the greater proportion of the weight is borne 
by the wheels in the furrow. Actual weighings 
show that on the front wheel the load is 8 cwt., on 
the land wheel 9 cwt. 2 qr., whilst the driving 
wheel carries 213 cwt. Both the driving and the 
steering wheels run in the furrow, and the align- 
ment is such that the machine will, in uniform 
ground, run straight, automatically. The fuel 
consumption is stated to be 2 gallons per acre, the 
ploughing of which requires between 1} to 2 hours. 
In starting petrol is used, but subsequently the 
engine is run on paraffin. 

The Daimler Company exhibit a petrol-driven 
agricultural tractor fitted with a sleeve-valve engine, 
having 4 cylinders 110 mm. in diameter by 150 mm. 
stroke. The engine is the same as is supplied to 
military tractors and has thus been exhaustively 
tested in the severest conditions. Two speeds 
are provided in forward gear and one in reverse. 
The front wheels are 3 ft. 9 in. in diameter, 
and the drivers 6 ft. in diameter, the width 
being varied to suit the purchaser’s requirements. 
A winding drum is fitted on the rear axle. The 
cooling-water tank has a capacity of 30 gallons, and 
the engine is capable of exerting a draw-bar pull 
of 4,000 Ib. One great advantage of these powerful 
tractors lies in their capability of making the most 
of short spells of favourable weather At certain 
seasons of the year a farmer who works with horses 
would be glad to have three times his normal 
number, but during the rest of the year would 
have no work for the excess, and hence has to 
manage without. It is in this connection that these 
powerful tractors are proving so profitable, as 
when not in use their cost of upkeep is insignificant, 
whilst horses would be eating their heads off. 

The Ivel Agricultural Motors, Limited, of Biggles- 
wade, show a motor of 24 brake horse-power 
suitable for all kinds of agricultural work. It is 
capable of hauling a 3-furrow plough, a cultivator, 
binder or mower, and can also be used for driving 
fixed machinery. The engine has two cylinders with 
both magneto and coil ignition. It can be operated 
either with petrol, paraffin or alcohol. One speed is 
provided for in each direction. The machine is 
shown attached to a plough of Canadian make, 
which the tractor builders state they have found 
particularly suitable for use with their machine. 

Wyles Motor Ploughs, Limited, of 5, Carr-street, 
Manchester, show two of their motor ploughs, 
each fitted with a single-cylinder engine developing 
11 brake horse-power. The engine is fitted with 
magneto ignition and the lubrication is automatic 
throughout. Two speeds are provided for, the gear- 
ing is entirely enclosed and runs in an oil bath. 
The implement is entirely self-contained, and in 
addition to ploughing can be used also for driving 
fixed machinery, and by a further attachment, 
which we hope to illustrate later, can also be adapted 
to haulage. Either driving wheel can be uncoupled 
at will by shifting a dog-clutch, an arrangement 
which greatly facilitates the making of sharp turns. 
The level of each of these wheels is, moreover, 
capable of independent adjustment, so that one 
may run in the furrow whilst the other rides on the 
land. The total weight of the implement is 21 cwt., 
ploughs included. 

Messrs. Fairbanks, Morse and Co., Limited, of 
85, Southwark-street, London, S.E., show a light 
4-wheeled farm tractor of American make fitted 
with a horizontal engine rated at 20 brake horse- 
power. 

A 24 horse-power tractor is exhibited by the 
Overtime Farm Tractor Company, 124 to 127, 
Minories, E.C. This has a horizontal engine with 





two cylinders, each 6 in. in diameter by 7 in. stroke. 
On the brake this engine will develop 24 horse- 
power and at the draw-bar 12 horse-power. The 
main bearings are 5} in. long by 2} in. in diameter. 
Magneto ignition is fitted and the fan for the 
radiator runs on ball bearings. Petrol is used in 
starting up the engine, which once hot is operated 
on paraffin. The driving wheels are 52 in. in 
diameter by 10 in. wide. Provision is made for 
fitting extensions to these rims in special circum- 
stances, but as the total weight of the tractor is 
but 39 cwt., it has not so far been necessary to make 
use of these in this country. 

An oil tractor which appears at the Show for the 
first time is styled the Omnitractor, and is shown 
by the Omnitractor Syndicate, Limited, of 18 and 
19, Great St. Helens, London, E.C. We publish 
complete drawings of this machine on pages 616, 
617, 618 and 619, on which pages also will be found 
a detailed description. 


MISCELLANEOUS EXHIBITS. 

Miscellaneous exhibits showed little this year 
either in the way of novelty or variety. Never- 
theless, this section provided the sole exception to 
the rule that the exhibition of machinery in motion 
was prohibited. At two stands, occupied respec- 
tively by Mr. J. Webster, of the Palace Street Works, 
Bolton, and by Messrs. Thomas and Son, Limited, 
of the Climax Works, Worcester, pumps operated 
by windmills were shown in action. 

Messrs. Ruston, Proctor and Co., of Lincoln, 
had on view some centrifugal pumps. This firm has 
supplied pumps of this type, operated by suction- 
gas plants, for drainage purposes on a large scale, 
pumps up to 36 in. in diameter being employed. 

Messrs. Tuke and Bell, Limited, showed their 
semi-septic plant for sewage purification. This 
consists of a closed tank constructed in ferro-concrete, 
in which the primary septic reactions "take place 
under anaerobic conditions. From this tank the 
effluent is delivered through a rotating sprinkler to 
a bacteria bed or filter. The rotation of the 
sprinkler arms is effected not by the reaction of the 
escaping fluid, but by its weight. The effluent from 
the tank flows, in fact, into one of two tipping 
buckets. When the bucket tips it causes the 
sprinkler to revolve over the bed. However slow 
may be the supply of effluent, rotation of the arms 
is thus ensured. These arms are, moreover, open 
channels with notched sides, through which the 
effluent is delivered. The notches cannot be 
blocked by detritus, as may occur when the arms 
are perforated pipes. 

A small water-softening plant was also on view 
at this stand, but as we hope to illustrate this in our 
next issue, its description may stand over. 

An exhibit of considerable interest is made by 
the Manchester Corporation, who have undertaken 
the supply of humogen, the bacterised peat dis- 
covered by Professor Bottomley, of King’s College, 
London. This material promises to prove of great 
economic importance, since it is claimed that it 
possesses, in addition to special qualities of its own, 
many of the advantages of natural manures, the 
supply of which is failing owing to the increasing 
displacement of horse traction by the motor. The 
Government, it will be remembered, refused aasist- 
ance to Professor Bottomley on the ground, as the 
intelligent official framed it, that the process was 
still in an experimental stage. Much water has 
passed the bridges since this pronouncement, which 
it may be hoped will mark the closing of the old era 
and the commencement of a better state of affairs, 
in which ignorance of scientific methods and 
principles will prove an effective bar to promotion 
in the public service. In the present case Man- 
chester came to the rescue, and is prepared to supply 
the new material in quantity. 

Not merely neutrals, but our daily Press have 
regarded with some awe Teutonic boasts of their 
success in extracting nitrogen from the air for use in 
making explosives. As Kipling observes somewhere : 

“The English ; ah, 
anything at all,’ 

but a notice exhibited at the stand of the Nitrogen 
Fertilisers, Limited, states that the whole of their 
product has been requisitioned for the making of 
munitions. As a matter of fact, it was Sir William 
Crookes who first suggested that the extraction of 


the English don’t say 





nitrogen from the air, known at that time to be 
feasible in the laboratory, was capable of being 
developed on an industrial scale, wherever cheap 
power was available. 

The ‘“ Mustikon” tube-repair motor-car outfit 
was shown at the stand occupied by “ Fastnut,’’ 
Limited, of 115, Newgate-street, E.C. It is claimed 
that with the apparatus and patches supplied 
repairs can be effected not merely much more ex- 
peditiously than by vulcanising, but with greater 
security all danger of injury to the tube being 
obviated. The repair is in the main made on the 
inside of the tube by means of special patches, which 
are, in fact, double patches connected together 
by a central stem or stud. In making a repair the 
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tube is cut to fit this stem, the patch is dipped into 
solution, pushed through the hole by means of 
special pincers provided for the purpose, and spread 
out flat on the inside, the condition being then as 
represented in the upper figure above. The outer 
table of the patch is then flattened down and 
cemented to the outside surface of the tube, as in- 
dicated in the second figure. The special patches 
are supplied in a variety of shapes and sizes suit- 
able for making good either small nail-holes or tears 
2or3 in. long. It is stated that the process has 
been used for months past on all the Allied fronts, 
the saving of time (repairs can be done at the 
roadside) and the permanence of the job being here, 
of course, of prime importance. 





INDUSTRIAL NOTES. 

A DEPUTATION representing the Parliamentary Com- 
mittee of the Trade Union Congress and the Federa- 
tion of Engineering and Shipbuilding Trades was 
received on Thursday, June 22, at the Board of Trade 
by Mr. Harcourt, who was accompanied by Dr. 
Addison, as representing the Ministry of Munitions. 
The two main points raised by the deputation related 
to the State control of food prices and the control of 
wages. The deputation consisted of members of the 
Parliamentary Committee and of the Executive of the 
Federation of Engineering and Shipbuilding, with two 
representatives from each District Committee of the 
Federation. In the course of his reply, Hr. Harcourt 
said that His Majesty’s Government had given earnest 
attention to the financial ition of the country, to 
the great and increasing F sca = which still will be 
made upon its resources to meet the needs of the war, 
and to the imperative need for economy in all forms of 
expenditure and consumption, both public and 
private. They had also had regard to the general 
advances of wages which had already been given since 
the beginning of the war, and to the measures already 
taken to tax or limit the profits of undertakings. His 
Majesty’s Government had come to the condlusion 
that, in view of the present emergency, all further 
advance of wages (other than those advances following 
automatically from existing agreements) should be 
strictly confined to the adjustment of local conditions, 
where such adjustments were proved to be necessary. 
This was not intended to apply to the lowest paid 
men, whose wages it was agreed should be levelled up, 
It must, however, be recognised that all had to make 
sacrifices in consequence of the war, and that the 
vicious circle of, first, an increase of wages, then an 
increase in cost of production, and then an increase 
of prices, again leading to demands for further increases 
of wages, must be avoided. In war time we could not 
be allowed to exploit our individual advan . 
Owners had been strictly limited by the Defence of 
the Realm Act and by the excess of profit tax and the 
limitation of profits under the Munitions of War Act. 
If there was an embargo on wages, there certainly was 
also an embargo on wealth. As regards wages, there 
had been a very general advance in rates of something 
like 10 per cent., but the advance of rates was no fair 
indication of the advance in earnings. In an actual 
case just brought before the Committee of Production, 
covering something like 5,000 men, it was shown that 
while the rate of wages had increased only 3s. a week, 
the average earnings of the men had increased by 
19s. 6d. a weck. Earnings rather than rates of wages 
must be looked at, and the increase of earnings could 
not be reckoned at 10 per cent., but would probably 
work out at nearer 40 per cent. This increase of earn. 
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ings was due to increased regularity of work, overtime, 
night work, and Sunday and holiday work, to trans- 
ference of workers from the worst paid to the better 
paid occupations, and to other causes. 


8 ing at a meeting of the National Union of 
Railwaymen at Bristol a few days ago, Mr. J. H. 
Thomas, M.P., outlined the situation of the railway- 
men. He stated that in future all negotiations of a 
national character had to be conducted by the Execu- 
tive, instead of each railway determining the particular 
conditions with varying methods in operation and an 
entire absence of uniformity as between one com- 
pany’s employees and another’s. This change meant 
that the railways were to be treated as one unit and 
negotiations conducted for the railway workers as a 
whole. He hoped, therefore, that the railway com- 
panies and the members of the National Union of 
Railwaymen would immediately apply themselves to 
the necessary machinery to carry the change into 
effect. Mr. Thomas believed that the proposed new 
departure in negotiations could be accomplished, and 
that it would remove many difficulties. The industrial 
“‘ triple alliance ” of railwaymen, miners, and transport 
workers represented the majority of trade unionists, 
and if the alliance were rightly used it would be a 
power for good. It would be disastrous and ruinous if 
used unwisely. He did not look upon the alliance as a 
means of encouraging strikes. 








Dealing with the unrest in the woolcombing trade, 
the Textile Mercury states that the need for some 


discipline severer than any that can be applied by | ¢h 


the employers or the more sober-minded operatives 
has been growing more conspicuously apparent in the 
trade in question. The Union enters into solemn 
agreements and incontinently breaks them. Wages 
are raised, and instead of better work and more 
regular attendance the results are in every way worse. 
A call is made on the patriotism of the workpeople—a 
call that has been obeyed in apparently every other 
quarter in the land—and the call is ignored, p Parent 
it is for nothing more than to allow women to do men’s 
work at men’s wages. In the case of the woolcomb- 
ing trade, more wages were demanded, and a com- 
promise was offered. A ballot was to be taken, but 
before the result could be known a large number of 
men struck work and toured the other sheds with the 
intention of intimidating others into not working. 
Great latitude has been allowed to a reckless set of 
men, and the outcome has not been beneficial. It is 
time to call a stop and to make plain to those con- 
cerned that there are higher authorities in this country 
than the National Society of Machine Woolcombers. 
Laws have been passed to provide against such defec- 
tions as theirs, and the time has come to put them 
into operation. The men have had every chance of 
arranging their affairs peacefully, they are employed 
upon work arising out of Government contracts for 
cloth and knitted garments, and they must not be 
allowed to snap their fingers at the call for duty. Stern 
action is the only cure for the disorder of such products 
of 20 years’ anarchical teachings 





We may add to the above note that the strike in 
the woolcombing trade directly affects about 15,000 
operatives; the dispute also indirectly involves a 
large number of other operatives—spinners, wool- 
sorters, warehousemen, &c.—and has for effect to hold 
up Government as well as private contracts. It is 
statetl that several of the union leaders condemn the 
strike, and that many of the operatives on strike 
would willingly return to work were it not for the 
pickets sent out by the militant section of the unions 
involved. The strikers demand an increase in wages of 
6s. per week. The owners offered an increase of 4s. and 
proposed that the matter be settled by arbitration by 
Sir George Askwith, but the operatives declined both 
mae in the course of a meeting in which there was 
ess than one-third of their number present. 





A meeting of labour representatives of the Allied 
countries is to be held at Leeds on July 5 and 6. It 
is announced that the subjects to be considered are an 
international eight-hour day, a general Saturday half- 
holiday, the cessation of labour on Sundays, and an 
international approximation of lews relating to labour. 





One of the most peculiar strikes that has occurred in 
New England for a long while took place, says The 
Iron Age, at the plant of the Fisk Rubber Company, 
Chicopee Falls, Mass. The employees of the heater 
department went out because of the dissatisfaction 
with the eight-hour day, which was one of the condi- 
tions of the settlement of labour troubles at the plant 
a few days ago. It appears that under the new straight 
eight-hour shifts the men were unable to earn as much 
as under the old conditions, when they were working 
a considerable number of hours overtime. 








Representatives of the Amalgamated Association of 
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America and of the sheet and tin-plate manufacturers 
a a wage conference at Atlantic City, N.J., on 

onday, June 12, says the same journal. An increase of 
from 10 to 15 per cent. is demanded by the men, while 
the employers declare they have already granted wage 
increases commensurate with the advance in the price 
of their products. 





THE PHYSICAL SOCIETY OF LONDON. 

Art the meeting held on June 16, 1916, at the Imperial 
Coll of Science, Professor G. W. O. Howe, D.Sc., in 
the p tn @ paper, entitled “‘ Experiments With Mercw 
Jet Interrupters,” was read by Captain C. E. 8. Phillips. 
The paper describes an experimental attempt to ascertain 
the form of the mercury column issuing from a hole in the 
side of a rotating drum that is continuously supplied 
with mercury by centrifugal action. 

Incidentally a new form of interrupter is introduced, 
in which the interior is visible through a window in the 
lid. The oper: gene forms a suitable apparatus for 
experiments with various forms of orifices and metallic 
contact segments, and the paper gives an account of work 
in that direction. As it is important to ensure the 
cleanliness of the mercury in interrupters of this type, 
the usual copper segments are replaced by others made 
of tantalum, which, for many reasons, is preferable. It 
is not ‘“‘ wetted’ by mercury, it remains clean and bright 
indefinitely, and its high melting point renders it lasting. 

Experiments with various forms of orifice are descri . 
atid it is pointed out that the issuing stream is only 
slightly affected by this means. An explanation is given 
of the fact that a vertical slit orifice will not produce a 
ribbon of mercury, and that no matter how much the 
diameter of the orifice is increased beyond about 2 mm., 
cross section of the mercury column remains un- 
altered. A method is described, however, by which a 
much larger stream of mercury can be obtained from 
the rotating drum, if necessary. 

Brief reference is made to experiments with various 
volatile liquids in suppressing the flare which occurs 
when the mercury columns leave the contact segments. 
The three well-known substances which are most effective 
in this respect are coal gas, hydrogen and ether. It is 

inted out that experiments of this nature are necessary, 
in view of the wide use now made of mercury interrupters 
in X-ray work. 

Di ; 





ptain Reid thought the instrument 
described by the author was of considerable importance. 
In practice it would be a great advantage to see the 
interior of the instrument when —— went wrong. 

Dr. R. 8. Willows co tula' Captain Phillips on 
having broken new ground in his experiments. Mercury 
interrupters had not been very scientifically investigated 
so far. He thought experiments on the thickness and 
resistance of the jet, on the resistance at the contact with 
the tantalum vane, and on the effect of varying the 
inductance of the primary circuit on the performance of 
the interrupter, would yield results of importance. 
Had the best shape and inclination of the plate on which 
the jet impinged , oc worked out ? With rd to the 
effect of different gases in quenching the flare, he thought 
the specific inductive capacities were the determining 
factor rather than the specific heats. The same problem 
was met with in running a singing arc. 

Mr. G. L. Addenbrooke mentioned that one firm he 
knew of made interrupters with an electrode of variable 


inclination. 

Captain Phillips, in reply, said that some of the 
saisnd by Dr. Willows were dealt with more fully in the 
paper than in his description. The resistance of the jet 
was a very interesting point, and he had some experiments 
in progress on the matter. He was not quite clear 
whether the seat of the resistance was the mercury 
column or the junction of the column with the electrode. 
The position of the electrodes was also dealt with in the 
paper. 

A paper entitled “‘ A Method of Measuring the Pressure 
of Light by Means of Thin Metal Foil,” Part II., was 
read by Mr. G. D. West. 

The pressure of the radiation emitted by a carbon 
filament lamp, at a distance of a few centimetres, is 
sufficient to cause a microscopically able deflecti 
of the end of a strip of gold or aluminium foil, suspended 
in a closed test tube. By this means the radiation 
pressure may be measured, and the results may be 
checked by a comparison with the en density of the 
radiation, as deduced from the initial rate of rise of 
temperature of an exposed blackened copper plate. 

In a previous paper, experiments were carried out in 
atmospheres of air and hydrogen, and at pressures 
extending from 76 cm. to 1 cm. of mercury. Under 
certain conditions it was found possible to obtain satis- 
factory results. The present — deals with experi- 
ments at pressures from 1 cm. of mercury down to the 
highest exhaustions that could be reached. As the 
pressure is lowered, certain gas-action effects make their 
a ce, but, inasmuch as there is no appreciable 
difference of temperature on the two sides of the strip, 
the effects are somewhat different from those that occur 
in the ordinary type of Crookes’ radiometer. 

When the surface of the strip is closer to one side of the 
containing vessel than to the opposite side, a deflection 
away from the closer side occurs, and the direction of 
this deflection is independent of the side of the strip, 
on which the radiation falls. With a symmetrically- 
placed strip the deflection should be negligibly small. 
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An explanation of these effects is su in the paper, 
and a special t; of radiometer is described. 

The nature of the residual gas in the tube does not 
seem to be very important, but it is found that the 
repulsive force acting on the strip i ith d 








wi 
ing pressure, until a maximum is reached at about 0.002 





em. of mercury. With further reduction of pressure a 
progressive decrease takes place. By symmetrical 
suspension, and by the use of liquid air and charcoal, it 
is possible so to reduce the gas action effect that measure- 
ments of the — of light of reasonable os y are 
again possible. Experiments on the pressure of light 
may thus be advantageously carried out at the highest 
vacua obtainable, or at pressures as far above 0.002 cm. 
of mere as convection currents will permit. The 
latter alternative is the easier, and leads to more con- 
sistent results. 

A paper entitled “The Viscosity of S ip i of 
Rigid Particles at Different Rates of Shear,” by Edith 
Humphrey, B.Sc., Ph.D., and Emil Hatschek, was read 





Ty | by the former. 


This investigation was undertaken with a view to 
testing the Einstein-Hatschek formula at variable rates 
of shear. According to this formula the viscosity of a 

nsion of rigid spherical particles grows in linear 
ratio with the aggregate volume of suspended partic es, 
and is independent of their size as long as the latter 
conforms to Stokes’s formula. The suspension chosen was 
one of rice starch of 0.003 mm., and less, diameter, in a 
mixture of carbon tetrachloride and toluene having the 
same specific vity. The measurements were carried 
out in a modification of Couette’s apparatus, in which 
the deflection of a cylinder, suspended ially in 
another cylinder filled with the liquid and rotated at 
different . is measured. All measurements were 
carried out at speeds below that at which turbulence 
sets in, so that the deflection was proportional to the 
product of viscosity x angular velocity. 

The results of the investigation are: (1) The viscosity 
of a suspension is a function of the rate of shear, and 
increases as the latter decreases, the difference being 
more marked at higher concentrations; (2) for all rates 
of shear the viscosity of the suspension increases more 
rapidly than the oggregate volume of suspended matter ; 
(3) for any one rate of shear the relative viscosity of a 
suspension, #.¢., its absolute viscosity divided by the 
absolute viscosity of the medium at the same rate of 
shear, also increases more rapidly than the percentage 
of suspended matter the divergence from the linear 
increase demanded by the formula becoming less as the 
rate of shear becomes greater, so that a linear law may 
possibly hold good at rates of shear higher than those 
attainable in present —— without turbulence. 

The general conclusion is that the assumption on which 

the Einstein-Hatschek formula is » Viz. non- 
interference between adjoining particles, is not tenable 
in the case of suspensions containing between 2 and 6 
per cent. of suspended matter. 
A paper entitled “‘A Correction of S 
Di ffusi Dr. A. Griffiths and Others,’ by Dr. A. 
Griffiths, was taken as read on account of the lateness 
of the hour. 

When salt diffuses through water, in general there must 
be a movement of the water due to volume-changes 
associated with variations in concentration. In the 
papers to which the recalculation refers reference was 
made to the velocity of the liquid or solution ; but what 
was meant by the velocity of the liquid was not explained. 
The author now deals with the velocity of the water- 
component of the solution, to which a clear mathematical 
meaning can be given. When salt leaves a given section 
of the vessel containing the solution, the diminution 
in volume of the contained liquid is prevented by the 
automatic addition of water, and of water only. In the 
papers to which the recalculation refers, the error was 
made of assuming that the diminution of volume was 
prevented by the automatic addition of solution. The 
results by the method of diffusive convection require no 
recalculation, and agree with Mr. Clack’s recalculated 
values to less than 1 per cent. There is no doubt that 
the results, as recalculated, given by the three methods 
employed in the author’s laboratory within the 
limits of experimental error; and the author’s opinion is 
that the true value of the co-efficient of diffusion lies 
close to those given by his convective method and by 
Mr. Clack’s gravitational method. 





Recorp 1s Btast-Furnace Construction. — On 
Monday, June 5, No. 9 blast-furnace of the Cambria 
Steel Company, Johnstown, Pa., was put in blast, and it 
is believed, says The Iron Age, that the time in which it 
was erected breaks all records in the construction of a 
—_ blast-furnace. The building of the furnace was 
authorised on March 6 last. The general lay-out was 
approved on March 9, and a site was selected and active 
work on the foundations started on March 12. Before 
the foundations were started it was necessary to clear the 
site, which took up some little time. In just 85 days 
from the time the stack was authorised, it was completed 
and put in blast. 





WrrELEss aT THE ANTIPopES.—A wireless station 
was opened recently at the Chatham Islands connecting 
that up with the mainland of New Zealand and 
extending the range of communication eastward. The 
apparatus is Telefunken, of 24 kw. pri power, with 
sto battery. The prime mover is an oil engine. The 
serial i is of the T type, suspended at a height of 150 ft. 
from two tubular steel structures 300 ft. apart; an 
earthed counterpoise completes the aerial is er 
The normal range of this w. station is 300 miles by day 
and 600 miles by night. igh-power stations at Awanui 
and Awarua have been opened for public business. 
The stations are of 30-kw. primary power and have been 
undertaken principally for defence . They 
communicate with Sydney during the day as well as at 
night. The aerials are suspended from towers 394 ft. 
in ae and the wires spread from the summit and 
base of the towers over an area of 90 acres. 
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ALLOTROPIC CHANGES IN IRON OR 
OTHER METALS. 


A New Thermo-Electric Method of Studying Allotropic 
Changes in Iron or Other Metals.* 
By Professor Cart Bernepicxs, Fil.D. (Physical 
Laboratory of the University of Stockholm). 

Introductory.—In a closed circuit, consisting of a 
homogeneous metal, no electromotive force, capable of 
causing a current, is produced, howsoever the tempera- 
ture of any part may be changed, according to Magnus. 
Tf, however, the metal has an allotropic transition point 
(two-phase point), and some part of the circuit be heated, 
and remain at a stationary temperature above this point, 
the circuit can no longer be said to be homogeneous, as 
the hottest part, encublinn to the assumption, corresponds 
with a new allotropic state—forming a new phase. ow- 
ever, even in this case, no electromotive force comes into 
lay, as the differences of potential, which a priort may 


assumed to exist between the two phases, equalise 


each other at the contact surfaces, on account of the 
equality of temperature of the contact surfaces. If, on 
the contrary, the local heating be not stationary, there 
is always a possibility that the two contact surfaces may 
differ in temperature. Let us assume, as a ial case, 
that the locally heated zone might travel with a constant 
speed along the conductor. Now it is known that the 
temperature of a given transition is always somewhat 
higher on heating than on cooling, which depends on the 
fact that a real allotropic transformation takes a definite 
time to perform in every case. us the contact 
surfaces between the two phases, as already stated, will 
have slightly different temperatures, and there is a 
possibility that a measurable thermo-electric force will 
come into action. In fact, it was stated by F. T. 
Trouton,t as early as 1886, that a thermo-electric current 


| overcome this inconvenience and to find a quantitative 
| method, if, according to the foregoing explanation, a 
| local heating, travelling with uniform speed @ wire, 
|is made use of. It has occurred to the author, first, 
| that this might furnish a quantitative method for 
| ascertaining the existence of allotropic 
| (two-phase allotropy); further, that this method might 
ibly give useful information even in the case of an 
inner molecular equilibrium, wy with temperature 
(one-phase allotropy). In fact, the molecular changes 
even in this case probably take some definite time to 
occur, and the equilibrium, at a given temperature, 
ought not to be quite identical on heating and on —— : 
thus generally a thermo-electromotive force should 
come into play, even though only single —_ is present. 
Since, according to the theory advanced by the author,* 
and lately treated in a careful way by K. Honda,t such 
a one-phase allotropy interval exists below the two-phase 
oint A3, it seems to be of special interest to study iron 
this method, especially at the temperature interval 
below A3. . 
Experimental Arrangement.—According to the prin 
ciples explained above, the experi tal arr 
was a very simple one (Fig. 1), as follows :— 
The metal wire AA’ to be studied moves through a 
little electric furnace B, the maximum temperature of 
which is measured by a platinum platinum-rhodium 
thermo-couple, with a compensati arrangement C 
(St. Lindeck and R. Rothe). The free ends of AA’, at F 


+ 
t 





Ss 


(constant temperature), are connected with the copper | 


wires leading to a mirror galvanometer G. 

The central part of the wire, AA’, is stretched by two 
strings, running over a horizontal wheel E and two small 
vertical pulleys H, H’, and loaded with the weights 
P,P’. A uniform motion is communicated to AA’ in the 
one or the other direction by a third string, which is 
wound on a cylindrical drum by the clock-work J 


Fig. 1. ARRANGEMENT OF EXPERIMENTAL APPARATUS. 


| 
| 

















is produced when an iron wire is moved through a flame, 
so that probably a local heating above 900 deg. may 
occur. This phenomenon, which, though simple, affords 
a good lecture experiment, was correctly explained by 
G. F. FitzGerald as depending on what Sir W. . Barrett,§ 
in an interesting note, describes as thermo-electric 
hysteresis. 

In near relation to this effect an observation made 
shortly before by H. Le Chatelier|| on silver iodide bears 
closely on the same point. The substance was enclosed 
between two metal electrodes, the circuit thus consisting 
of two different conductors. It was found that at the 
transition point strong electromotive forces appeared, 
which primarily were to be ascribed to a thermo-electric 
action. It was proposed by Le Chatelier to take 
advantage of this phenomenon for the study of allotropic 
transformations. At his suggestion, O. Boudouard{ 
made some determinations on nickel steel. Le Chate- 
lier** himself published some curves for special steels 
obtained by this method (platinum wires were fixed at 
the ends of a short steel specimen, and the electromotive 
force between them was observed on ordinary heating 
or cooling). This method, however, has not been 
generally accepted, probably on account of a serious 
inconvenience already pointed out by Le Chatelier. In 
fact, the electromotive forces which come into play with 
this arrangement (immovable, bimetallic specimen) are 


P 


(gramophone movement); by suitable guides I is easily 
brought into line with the string at H or at H’. 

The wire AA’ was sufficiently protected against 
— by passing it through a fixed silica capillary 
tu ° 

The furnace being heated to a suitable temperature, 
the deviations of the galvanometer G were read with AA’ 
moving first in one and then in the other direction. The 
half of this difference in millimetres is given as the 
deviation U. 

The sensibility of the galvanometer (resistance about 
100 ohms) was such that 1 mm. corresponded with 
5.6 x 10— volts. 

The value of the electromotive force resulting must be 
influenced by several factors, not taking into account 


the nature of the material itself and the temperature, | 


namely (1) the speed of displacement, (2) the section of 
the specimen, and (3) the temperature distribution in 
the furnace. 

1. Smaller variations in the s of displacement 
were found to have very little influence, except for the 


purest iron. A constant speed of 1.6 mm. per second | 


was adopted throughout. 

2. The diameter of the wire especially investigated 
was 1.01 mm. Owing to this thickness a load P, P’, 
amounting to 125 grammes, could be used, which was 
enough to secure a very uniform displacement of the 


occasioned by the inevitable, totally uncontrolled local | wire 


temperature variations of the furnace, with the conse- 
quence that even “ the direction of the current observed 
at the very moment of transition may change with each 
experiment.” +{ Thus, if the temperature degree of a 
transition point can be determined > this method, every 
quantitative conclusion as to the intensity of the trans- 
formation seems to be excluded. 

It might now be asked whether it is not possible to 


* Paper taken as read at the meeting of the Iron and | 


Steel Institute, May, 1916. 


| ee of the Royal Dublin Society, 1887, 
vol. v. 


} The flame, which may possibly cause some chemical | 


alteration, can then be conveniently replaced by a small 
electric heating device. 


§ Transactions of tne Royal Dublin Society, 1900 (2), 


vol. vii., page 127; Philosophical Magazine, 1900 (5), 
vol. xlix., 309. 
|| Comptes Rendus, 1886, vol. cii., page 917. 
‘] Revue de Métallurgie, 1904, vol. i., page 80. 
** Ibid., page 134. 
Tt Ibid., page 138. 


As will be seen from Series I. and II. on the one hand, 
and III. on the other, the influence of the diameter of the 
wire is probably very slight. 

3. In order to obtain an idea of the temperature 
distribution of the heated zone through which the wire 
had to pass, the mean of the observations of the tempera- 
ture T at different distances X from the middle of the 
furnace is given as follows :— 


a ae xX. Pa eo T. 
illimetres. grees Centigrade. 
+ 50 300 
40 587 
30 797 
20 848 
| + 10 857 
00 858 
— 10 859 





|_*Journal of the Iron and Steel Institute, 1912, 
| No. II., page 242; 1914, No. I., page 407. 

| {Ibid., 1915, No. I., page 199; Sci. Reports of the 
Tohoku Imperial University, 1915, vol. iv., page 169. 


ints in the metal | 





emperature T. 
Millimetres. Degrees Centigrade. 
— 20 837 
30 710 
40 410 
— 50 255 


This distribution is graphically showninFig.2, — 
Material Used.— iron selec for investigation 
| was obtained in April, 1912, from the Kohlswa Ironworks. 
It contains 0.10 per cent. of carbon, but is otherwise of a 
remarkable purity, as shown by the following analysis, 
performed at the Kohlswa laboratory :— 


Carbon. Silicon. Manganese. Phosphorus. Sulphur. 
0.10 0.014 0.03 0.026 0.007 


Delivered as rolled wire 5.2 mm. in diameter, it was 
further drawn down to the diameter mentioned of 
1.01 mm. at the wire-works of the Nya Garphytte 
Fabriks Aktiebolag, Latorps Bruk. tad 

Since for the special control Series IIT. a thinner wire 
was desirable, the author drew the wire further, in an 
ordinary drawing-plate. On this occasion the—as it 
seems to him—very interesting observation was made, 
that this material—obviously on account of its great 
purity—could be directly drawn through the finest hole 
of the plate, 0.23 mm., and further in sapphire holes to 
0.09 mm., without the slightest annealing, and without 
|any real hardness being produced by this severe cold- 
working. This fact seems to prove that iron of a high 
| state of purity, even at 0.10 per cent. carbon, has con- 
siderably more “liquid inner friction,’ and considerably 
less “solid inner friction,”’* than has been generally 
believed—even in view of the extremely high mechanical 
deformability of pure iron in A3, found by the author 
two years ago.t . 

It can be questioned whether this extremely high 


e Ser. I d=-1,0mm. 
esos sc 
x »=M+ 0,380 
e vW 





(ers0.c. 


softnesst of pure low-carbon iron is favourable to the 
| well-known Beilby hard amorphous state theory. <j 
Since it was highly desirable to make determinations, 
| by the method now described, on still purer iron wire, 
which was, however, not available, the following method 
was tried and found to be practicable. A small thin 
specimen of the extremely oe electrolytic iron used. 
| by Doctors J. E. Stead and H. C. H. Carpenter,§ kindly 
| presented by Professor Carpenter, was carefully rounded 
| off at the corners, after which a strip, about 1.3 mm. 
| broad and of sufficient length, was cut off round thejpiece. 
| This strip was straightened, and strengthened—especially 
against oxidation—by forming it into a U-section. 
Experimental Results.—Determinations at a given 
temperature, as was to be expected, showed no difference 
| when made during heating or cooling of the furnace. 

A blank experiment was performed with a 1l-mm. 
copper wire in the same interval of temperature as that 
| finally used. After a first annealing, no deviation of 
the galvanometer whatever was obtained, which agrees 





* Of. H. I. Hannover, Mekanisk Teknologi, II., 3 Ed., 
Copenhagen, 1915, footnote, 68. 
+ Journal of the Iron and Steel Institute, 1914, No. I., 
page 431. 
iin this connection it might be pointed out how 
important it is that laboratories, equi with good 
technical mechanical appliances, should be at the disposal 
of scientific men, offering the possibility of autoptic 
observations. Exactly the same l-mm. iron wire, on 
the request of Dr. Be Beckman, Upsala, was sent by 
me to the Cryogene Laboratory, of Leyden, where it was. 
to be used for researches by Professor H. Kamerling 
Onnes and Dr. Beckman. This wire was drawn by 
Heraeus in Hanau to a diameter of 0.1 mm. If, in 
Hanau, some observations were made of the very uliar 
| viscosity properties of this iron, they apparently have 
| not been reported to these authors (Comm. Phys. Labor., 
| Leyden, No. 132, p 7, 1913). At the Garphytte. 
Works, the manager, Mr. G. Tidholm, found that this 
| iron was so excellent for drawing that inquiries 
| were made as to whether it could be obtained in com- 
mercial quantities. It was only after having 
| personal experience in the fine drawing of this material 
| that the author could get some idea of this remarkable 
| occurrence of “liquid inner friction” in iron, which, 
| according to a private communication, was likewise 
| unknown to Professor Hannover, to whom a sample was 


sent. 
§ Journa! of the Iron and Steel Institute, 1913, No. II., 
page 119. 
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with the known absence of “allotropic change in this 
metal. 

The result of the first series (I.) of experiments on the 
Kohlswa iron wire is given in the following table :—- 























Temperature Deviation 
T. U Mean. 
Degrees Centigrade. in Millimetres. 
642 + 1. 
— 0.3 1.1 
708 5.1 
1.2 3.2 
755 18.7 
18.5 18.6 
810 21.2 
23.4 22.3 
854 64 
61 63 
873 84 
88 86 
898 _ 94 
925 99 
102 100.5 
950 — 110 


These determinations are reproduced graphically in 
Fig. 3 as small circles. 

fe will be seen that this thermo-electric hysteresis 
effect is already sensible somewhat above 600 deg. ; 
other determinations not given here seem to corroborate 
this lower limit, though in a somewhat uncertain manner. 
The effect increases with increasing velocity, as it seems, 
up to about 875 deg., where an increase at constant rate 
sets in, corresponding with the y-range. It may be 
said that A3 is clearly shown by a discontinuity. 

This first series, however, is not sufficiently accurate 
to enable it to be decided whether, between 600 deg. 
and 875 deg., the increase is a continuous one, or whether 
there might be a discontinuity at A2 (768 deg.). A 
second series (II.) was carried out between 700 deg. and 
800 deg., marked by vertical crosses. The observed 
values do not show any discontinuity. 

A third series (III.) was performed on the same material, 
drawn out to 0.30 mm. wire. Owing to the fact that the 
stretching weights were only 20 grammes the motion was 
less regular than before. It will be seen, however, that 
the observed points (diagonal crosses) do not differ much 
from previous observations. This indicates that the 
slight oxidation which occurred has no sensible effect 
on the observations, which also seems probable from other 
points of view, and that the diameter has but a slight 
influence. 

A fourth series ([V.) was executed on the strip of pure 
electrolytical iron, as mentioned above (shown by full 
circles). In this case, as might be e ted from the 
known influence of impurities, the effect is generally 

much less strong than with the 0.10 per cent. carbon 
‘ iron; the difference is less pronounced at the highest 
temperature, where, of course, the y-state prevails even 
in the absence of every trace of impurity. In any case, 
in a qualitative way, the effect is the same. 

It was rather interesting to find, consistently with the 
impurity effect just mentioned, that, whilst for the iron 
with 0.10 per cent. carbon the speed of the motion had 
but very little influence, for the purest iron the effect was 
stronger if the speed exceeded the normal value. 

The total appearance of the curves is similar to the 
well-known dilatation curves (Charpy and Grenet), 
inasmuch as both obviously belong to the allotropy 
type Ila. The new determinations have the special 
interest of proving the exist f molecular changes, 
demanding a definite time to occur. 

It is scarcely necessary to point out that these new 
facts give additional support to the theory expounded 
by the author, that a continuous molecular change does 
occur in the a-phase at temperatures up to A3, or, in 
other words, that the a-phase has an increasing solubility 
for the molecules, or atoms, which are to be considered 
as characteristic for the y-phase. Whereas A3 is a true 
allotropic point, where two phases co-exist, this is not the 
case with A2. On the other hand (and this might be 
the principal result), it has been found that a local heating, 
travelling with definite speed, constitutes a method 
which may be of value for allotropy investigations, not 
only for iron, but for other mers or alloys as well. 

As for iron, it would be highly desirable to use pure 
iron wire, of sufficient length and diameter, and to repeat 
the determinations with greater accuracy, and with 
greater velocity, than it was possible to do here, on 
account of want of material. 

Summary.—tThe principle is described and an experi- 
mental arrangement is shown for a method of determining 
an effect of thermo-electrical hysteresis (Barrett) in 
metals, which are characterised by allotropy (both two- 

hase and single-phase). The metal to be investigated 
is moved, in the form of a wire, with constant 
through a small furnace, the maximum temperature T 
of which is known ; between the free ends of the wire an 
electromotive force may appear, if molecul h 
occur in the metal at temperatures below T. 

2. It has been found that this thermo-electric hysteresis 
effect, for iron, shows a very marked discontinuity at 
A3 (Fig. 3). Above this point the effect is very strong, 
following a straight line, but it is also very considerable 
at lower temperatures, even as low as about 600 deg. 

As might be. expected, the effect is considerably 
stronger in iron with 0.10 per cent. carbon than in 
earbonless iron. 








i) 


speed | head being 13,700,000 dols. 
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No discontinuity corresponding to A2 could be found. 

3. These e imental results give additional —- 
to the theory of the allotropy of iron, as expounded by 
the author. However, their accuracy is not very high, 
and it is desirable that they should be repeated, especially 
on homogeneous solid wire of purest iron. 

The author has the pleasure of acknowledging his 
indebtedness to Mr. L. b: Lindberg, Kohlswa, for the | 
valuable specially selected research material, and to | 
Mr. G. Tidholm, Gatpliy tien, for his kindness in drawing 
the wire. 





COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 

We give below a few data on several colonial and 
foreign engineering projects taken from the Board of 
Trade . Journal. Further information on these projects can | 
be obtained from the Commercial Intelligence Branch, | 
Board of Trade, 73, Basinghall-street, London, E.C. 


Australia.—The Sydney Office of H.M. Trade Com- 
missioner for Australia reports that the Estimates 
submitted by the Commonwealth Treasurer to the House 
of Representatives include the following votes for addi- 
tional works to be carried out, mostly in New South 
Wales :—Sydney Customs House, 5,000/. (the total 
estimated cost of this undertaking is 30,0001) ; Spectacle 
Island Naval Establishment, 6,204/.; Jervis Bay Naval 
College, 30,0002. ; Lithgow Small Arms Factory, 30,8001. ; 
Canberra Arsenal, 20,000/.; Post Office, Stores and 
Telephone Exchange in Sydney, 7,676/.; and Cockatoo 
Island Dockyard, 100,000/. 


Brazil.—H.M. Consul at Porto Alegre reports that the 
Directorate of Public Works of the State of Rio Grande 
do Sul has called for tenders for the construction of 
quays at the port of Porto Alegre. 600 metres of quay 
wall are to be built, the cost of which is calculated by 
the Directorate of Public Works at 1,534,158 milreis 
(about 78,800/.). H.M. Consul observes that although it is 
impossible for United Kingdom firms to compete, owing 
to the limited time allowed for the receipt of tenders, 
namely, up to June 23, it may be possible that United 
Kingdom firms might be able to supply some of the 
material, such as cement, to the successful tenderers. 


Argentina.—With reference to the progress of the Rio 
Neuquen and Rio Negro irrigation works, H.M. Minister 
at Buenos Aires reports that a supplementary contract 
has been signed authorising the Great Southern Railway 
Company to expend a further 270,000/. for the comple- 
tion of the work in hand. The rate of expenditure is not 
to exceed 87,000/. a year. 





AusTRALIAN BorpER Rattways.—A _ Royal Com- 
mission is inquiring into certain border railway proposals 
affecting Victoria and New South Wales. e Com- 
mission has eight separate proposals under review, and 
is empowered, if it so desire, to recommend the adoption 
of any three. The idea is to allow of the construction of 
lines from the Victorian side into New South Wales for 
a distance of, say, 40 miles, so as to permit of the trade of 
an immense area of land at present unserved by the New 
South Wales railway system, and far removed from 
the existing termini, being diverted to Melbourne, which 
is some 300 or 400 miles nearer than Sydney. It is 
proposed that the lines be built on the Victorian gauge 
so as to render transhipment unnecessary, and that the 
construction be carried out by the New South Wales 
Government, the Victorian Government to guarantee 
interest and to make certain other payments should 
profits permit. The construction of a bridge across 
the Murray River at Corowa is also proposed at a cost 
of 60,0007. or 70,000/., Victoria to bear two-thirds of the 
expenditure and New South Wales the balance. The 
scheme also makes provision for the irrigation of the 
land affected where possible under the terms of the 
Murray River Waters Agreement. It is understood that 
the lowest cost of any scheme which the Commission 
may choose to recommend will exceed 1,000,000I. 





Tae Unirep States Navy.—The Appropriation Bill 
for 1917 of the Naval Committee of the United States 
Congress, as reported to the House of Representatives, 
amounts to 241,449,151 dols., or 91,000,000 dols. in 
excess of the corresponding appropriation for 1916. The 
construction programme authorised by the Bill provides 
for the building of 5 battle cruisers, 4 scout cruisers, 10 
destroyers, 3 fleet submarines, 17 coast submarines, 
1 fuel ship, 1 ammunition ship, and 1 hospital ship. 
The cruisers are intended to be the most powerful 
vessels of their class afloat, and they will cost 20,400,000 
dols. each, so that they alone absorb 102,000,000 dols. 
This expenditure is to be spread over a period of three 

ears, so that the actual expenditure of each year will 
33,800,000 dols. or thereabouts. It is proposed to 
increase the personnel of the American Navy by 16,579 
enlisted men, of whom 3,079 are intended for the 
marine corps. A large increase is made in the appropria- 
tion for munitions, the amount set apart under this 
The construction of dry 
docks is proposed at the Philadelphia and Norfolk navy 
yards, and 2,000,000 dols. is set apart for the purchase 
of aviation machines and motors. A naval flying corps, 
consisting of 150 officers and 350 enlisted men, is one of 
the proposals made by the Committee, ‘and the purchase 
of an aviation base at San Diego is authorised. A 
Minority Committee has drawn up a report urging that 
2 Dreadnoughts and 6 battle cruisers should be pro- 
vided, with a greatly increased number of submarines— 
50 instead of 20. It is also sug: that the personnel 





of the navy should be further increased by 31,000 more 
men. 





CATALOGUES. 
Lightning - Arresters.—A price-list recently received 
from the British Thomson-Houston Company, Limited, 


of Rugby, gives particulars of lightning-arresters for use 
on continuous-current circuits. These arresters consist 
of a single k-gap in series with a non-inductive 
resistance and protected by means of a magnetic blow- 
out. The lightning discharge passes directly through 
the spark-gap and resistance to earth, and, if any current 
from the supply system should follow the lightning 
discharge and tend to maintain the arc, part of this 
current will pass through the blow-out coil, which is 
connected in el with the gap, and so produce a strong 
magnetic field which blows out the arc. The spark-gap 
terminals are screwed for the whole of their lengths, so 
that they are firmly held, but at the same time the length 
of the gap can easily be adjusted. The working parts 
are all enclosed in a box of brown-glazed porcelain, to the 
lid of which the spark-gap terminals are attached so that 


‘they are easily accessible for cleaning and adjusting 


when the lid is removed. Prices are stated for arresters 
and accessories suitable for station and line use on circuits 
ranging from 60 to 850 volts; shipping specifications are 
also given. 


Valves and Cocks, Boiler Mountings, &c.—A set of four 
sectional catalogues giving full particulars of their 
products has come to d from Messrs. Alex. Turnbull 
and Company, Limited, of St. Mungo Works, Bishop- 
a gs, Glasgow. One of the sections deals with 
“Turval” safety valves for stationary, locomotive, and 
marine boilers, and includes valves of the deadweight 
and spring-loaded types, as well as valves with high and 
low-water alarms; spring-loaded relief valves and 
safety valves of the weighted-lever type are also included 
in this section. The next section relates to globe and 
junction stop valves, which the firm make to standard 
and special designs for all pressures and conditions. 
Valves with iron or steel bodies are listed in sizes ranging 
from 1} in. to 12 in. in diameter, and bronze valves from 

in. to 3 in. in diameter. Full-bore parallel-slide valves 
or high-pressure steam, sluice valves for steam and water, 
steam-main isolating valves, expansion joints, and 
steam-traps, are dealt with in another section, while 
the remaining section is devoted to feed-valves, check- 
valves, blow-off valves, asbestos-packed cocks, isolating 
valves, water-gauges, pressure-gauges, steam-whistles 
and syrens, plug-cocks, try-cocks, &c. Specifications 
and dimensions are given in all cases, and prices are 
also stated, so that the catalogues will be of great 
utility to all steam-users ; they are well printed and very 
fully illustrated. 


Electric Hammer Drill.—A bulletin recently issued by 
the Chicago Pneumatic Tool Company, of Fisher Building, 
Chicago, lis., U.S.A., relates to the Duntley portable 
electric hammer drill. These tools, which are suitable 
for drilling holes up to 1 in. in diameter in stone or 
concrete, and also for light chipping, are operated by a 
small electric motor, which runs equally well on either 
continuous or single-phase current. The hammer blow 
is delivered on to the drilling-bit, or chisel, by a piston 
operated by pneumatic power from the motor, which is 
controlled by a thumb-switch on the handle of the tool. 
Ball-bearings are used throughout for the rotating , 
and provision is made for the thorough iubrication of all 
moving parts. A special feature of the tool is the use 
of compressed air for blowing dust and chippings out of 
the hole during the process of drilling. For this purpose 
the drilling-bits are made hollow, and the air is delivered 
through them close to the cutting edges. This arrange- 
ment not only ensures the full force of the blow being 
delivered directly on to the stone or concrete, but also 
enables the drilling-bit to be easily withdrawn, when the 
hole is finished, by removing the chippings, which might 
otherwise cause it to jam. The weight of the tool is 
211b., and its over-all length is 17} in. The London 
address of the firm is the Consolidated Pneumatic Tool 
Company, Limited, 9, Bridge Street, Westminster, S.W. 





InpIAN Rartway ADMINISTRATION.—The broad-gauge 
(54 ft.) of the Bombay, Baroda and Central 
India Railway comprises 10014 miles of line, of which 
257 miles are laid with a double track. The metre-gauge 
system comprises 1827} miles, of which 26} miles are 
mixed gauge ; and the 2}-ft. gauge 29} miles. Altogether 
the company’s network thus embraces 2859 miles of 
line. In addition to this mileage the company works 
868} miles of line for native States or companies, making 
a final aggregate of 3727} miles. The ratio of the 
working expenses upon the combined system during the 
half-year ended September, 1915, was 53.46 per cent., 
as compared with 54.14 per cent. in the corresponding 
period of 1914. The distance run by trains on the 
broad-gauge system in the six months ended September, 
1915, was 3,073,973 miles, as compared with 3,134,028 
miles in 1914; and upon the metre-gauge lines, 3,826,043 
miles, as compared with 3,134,028 miles. At the close 
of September, 1915, the company owned 357 broad- 
gauge locomotives and 492 metre-gauge engines. The 
number of coaching vehicles upon the combined system 
was 2796, and the number of goods vehicles 18,247. 
In the six months ended September, 1915, there was a 
large increase in the gross earnings, with a considerable 
diminution in working expenses. This was largely due 
to a curtailment of renewals and to economies effected 
in compliance with injunctions from the Indian Govern- 
ment and necessitated by the war. This ene ager 
being mainly a oo of necessary renewals, will, 
of a, sohese uture net earnings. The dividend 
upon the capital stock of the company for 1915-16 is 
at the rate of 5 per cent. per annum. This compares 


with a return of 4} per cent. for 1914-15 and 4} per cent. 
for 1913-14. 
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ELECTRICAL APPARATUS. 


9246/15. W. R. Sykes Interlocking Signal 

pany. ted, and G. H. Sykes, London. Electric 

lay. (4 Figs.) June 23, 1915.— This invention relates 
to electric relays (such as are used, for example, in connection 
with railway track-circuits for the control of signals) of the type 
comprising a pair of upright electro-magnet coils mounted upon 
‘a flanged plate constituting a closure for the top of the casing 
which encloses the relay armature, switches, and contacts; the 
bottom of the casing, consisting of a second flanged plate, which 
serves as a base for the relay as a whole, and e wall of 
the casing being formed by a length of cylindrical glass tubing, 
whose upper and lower ends are jointed by means of rubber 
washers or gaskets to the top and bottom plates, which are 
usually drawn towards one a screws passing through 
the interior of the casing and sealed into one of the plates. 
According to this invention, the plate or disc of insulating 
material constituting the of the casing which encloses the 
relay-armature, switches, and contacts, and whereon the relay- 
coils are mounted, is moulded integrally with all such projections, 
recesses, apertures, and other features as are required in order 
to permit of the relay-coils and the various contacts, terminals, 
a: binding-posts being directly — upon and firmly 
secured to said top disc without the necessity of any special 
fitting or further preparation of the disc itself. The electro- 
magnet coils 11, 11 of the relay are mounted upon the to; 
disc 12 of the relay-casing, this disc 12 being formed of mould 
fibre or equivalent insulating material: The hottom disc 13 of the 
casing is a metal casting, whilst the side wall 14 of the casing is 
constituted by a length of glass tubing interposed between the 
discs 12 and 13, and kept in place relatively thereto by flanges 15 
and 16 on the respective discs; gaskets 17 and 18 of india-rubber 
being employed to seal the joints ac the upper and lower ends of 
the tube. The top disc 12 is drawn downwards, so as to close these 
joints and hold the the casing securely together, by 
means of a pair of screws 19, 19 which pass through holes in the 
disc 12 and engage in tapped holes in the disc 13, the head of 
each screw being countersunk in the top disc so as to leave a 
recess 20 (Fig. 1) for securing the screw by a seal. Each coil 11 
is enclosed in a cylindrical sheath 21 of insulating material, whose 


wen in italics. 
obtained at the Patent Office, Sales 
i Chancery-lane, 


lower end (in the example illustrated) is tapered externally 
to fit tightly in a ingly nes hole in the top 
disc 12; the sheaths 21 us forming, in effect, hollow pillars 


within which the coils 11 are suspended. The upper ends of both 
sheaths are closed by a single cover-plate 24 of moulded insu- 








lating material recessed to fit over the sheaths, whilst this cover- 
plate 24 is surmounted by an iron plate 26, constituting the yoke 
of the electro-magnet whose cores 27, 27 pass through holes in 
the cover-plate 24 and are drawn up tightly into contact with 
the yoke 26 by screws which pass rough holes in the 
yoke and enter tapped holes in the upper end of the cores. 
The yoke 26 also serves as a washer-plate for keeping the cover- 
plate 24, coils 11, cores 27, and attached parts in place, for 
which purpose screws 29, 29, passing through holes in the 
yoke 26 and bearing by their heads on its upper surface 
enter tapped holes in the upper ends of a pair of verti 

posts whose lower ends are screwed into the top disc 12; 
the screws 29 drawing the plate 26 tightly down upon the 
tops of the posts, which thus act as distance-pieces. In the 
example illustrated, the axes of the posts 30 lie in a plane 
which extends at right angles to the plane wherein lie the 
axes of the coils 11. 1m order to steady the sheaths and 
render the structure rigid, a moulded distance-block 82 of insu- 
lating material, having concave sides to fit snugly against the 
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towards the respective ends of the armat The switches, 
which (except as regards one feature) are all of the same 
construction and dimensions, extend transversely of the arma- 
eS 68 oe Se ee others and 
from the armature by being held between blocks 46, 47 of insulat- 
ing material. The rear end of each switch is permanently con- 
nected by a flexible conductive strip 48 to one of a row of ter- 
epending from the top disc 12 at the same side of the 
on the lower end of a binding- 
50, which extends th an aperture in the disc 12 and 
to the latter and provided a 
binding-nuts. Lo — or ron? = - — fey 45, 44 
es 52 vely , on the arma- 
when the relay is enengueed, to establish elec- 
connection with upper contacts (preferably of carbon) 54, 
; whilst the two outer switches 44 carry also similar spring 
es 53 respectively adapted, when the armature drops on the 
relay ceasing to be cnergiees, and after the corresponindg brushes 
have left the contacts 54, to establish electrical connection 
with lower contacts 56. The front end of each switch 44 is bent to 
form a stop for preventing excessive es of the corre- 
sponding switch-brush 53, when the latter, in falling, meets ite 
lower contact 56. The upper contacts 54, 55, 54 depend in a row 
from the top disc 12 at the front side of the armature, each con- 
tact being on the lower end of a binding-post 58 which extends 
through an aperture in the disc and is clam to the latter and 
provided above the disc with the usual binding-nuts. Each of 
the lower contacts 56is — by the upwardly-reverted end of 
a binding-post 60 which extends through an ee in the top 
disc 12 and is clamped to the latter. (Sealed.) 


GUNS AND EXPLOSIVES. 


7220/15. Societe Anonyme des Etablissements 
Dela’ “Belleville, St. Self- Pro- 
pelled Torpedoes. [4 Figs) June 30, 1914.-—-This invention 
relates to torpedoes of the kind employing asystem of cooling the 
exhaust gases, comprising a number of tubes, yy which the 
exhaust circulate, and the invention has for ite object to 
rovide improved means for exhausting the motive fluid from such 
oes and for effectively cooling the exhaust gases. The 
motive fluid is generally composed of burnt gases and steam, the 
volume of which it is necessary to reduce in order to prevent a 
counter-pressure having a high value, which would interfere with 
the proper utilisation of the energy of the fluid. According to 
this invention, the compartment containing the tubes is in 
communication with the external water, so that the water can 
freely enter and escape from the compartment under the pressure 
of the water existing at the depth to which the torpedo may be 
submerged, the being exhausted in known manner. In the 
constructional form illustrated, the motive fluid coming from the 
generator enters the distribution-chamber B through the conduit 
A. Thence, suitably expanded by the nozzles ©, it acts on the tur- 
bines D, which, through‘the medium of toothed fearing (not shown) 
controls the shaft-end F connected with the hollow shaft G, which 
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Fig.1. 
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transmits the movement to the propellers. In the plate H, en- 
closing the turbine D, and the plate J, anumber of pipes I are pro- 
vided, which serve to carry the exhaust motive finid. The com- 
partment K in which these tubes I are situated freely communi- 
cates with the exterior through the orifices N formed in the hull. 


| When the torpedo is submerged, water admitted through the 


orifices N enters the compartment K, and surrounds the pipes I. 
It will be readily understood that the motive fluid is subjected to 
an energetic cooling action inside these tubes. The cooled fluid 
subsequently enters a fluid-tight compartment P, and is drawn in 
by a bladed wheel R integral with the driving-shaft, which forces 
the said fluid into the hollow shaft G for exhausting in a rearward 





cylindrical peripheries of both sheaths, is inserted between the 
latter so as to extend from the cover-plate 24 to the top disc 12 
The ends of the cover-plate 24 are extended to form brackets for 
the support of the binding-posts 33, 38 of the outside leads for the 
coils 11, 11; the upper ends of thesheath 21 and of the distance- 
block 32 being notched to give passage to the wires which connect 
the coils together and which couple each coil to the lower end of 
the copeapeuting binding-post. Each binding-post 33 


pr emg | through a hole in the cover-plate 24, and is provided 
above the latter with the usual binding-nuts. The lower end 


of each sheath 21 is closed by a disc 36 of insulating material 
which rests upon a shoulder presented by an enlargement 37 at 
the lower end of the corresponding magnet-core 27. 38 isa braes 
Ting which is wed on the reduced lower end of each sheath so 
as to prevent splitting. The enlargements 37 of the lower ends 
of the cores constitute pole-pieces, and are formed on one side 
with flats, to which is fixed, by screws, a bar 39 having at its ends 
brackets, to which are pivoted, at a common axis 40, a pair of 
sway from the pole-ploces 87 under gravity, « countersvight eB 

rom the pole-p vity, a counterweight 43 
is ed wi rearward tensions of tke 


arms 41, 80 as to | air 


pon ex 

uce the effort required to raise the armature and parts carried 
thereby. To the underside of the armature 42 are attached three 
switches 44, 45, 44, whereof the switch 45 occupies a central — 
tion, whilst the two others 44, 44 are eq it 





t A pump Q drawing in at the lower part of the com- 
partment P selects externally the condensed products ; it may be 
readily driven by means of an eccentric keyed on the driving- 
shaft. The pump Q, as shown in Fig. 2, draws in the condensed 
products at the lower part of the compartment through the pipe 
X, and discharges the said products to the exterior through t 
pipe Y. This pump is operated by means of an eccentric V keyed 
on the shaft F of the propeller of the torpedo. (Sealed.) 


MINING, METALLURGY, & METAL WORKING. 


4991/15. E. Hall, Dirmiaghom. Crucible Furnaces. 
(2 Figs.) March 81, 1915.—This invention relates to crucible 


furnaces, particularly such as are employed for brass-casting and 
like purposes, such furnaces being of the type in which provision 
is made for access of air to the 
as well as between the fire-bars. The object of the invention 
to provide in a more convenient manner ore for an 
efficient air supply, with the avoidance of the difficulties and 
inconvenience attendant upon the removal of clinker from the 
fire-grates in the endeavour to prevent choking of the 
spaces thereth The invention com 
the combination of an air-supply or air-admission box, w is 
open at the front and bottom, a detachable grate-frame 
within the box and adapted to provide air-passages ite sides, 
and a detachable cover with central aperture, cover is 


ve the disc with the usual | a 


‘urnace around the sides of the | lik 
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or passages the ex 
grate-frame b and the inner walls of the air-box ¢ 
of fuel by a detachable cover j, which is su 
the box, and also by corner pieces d!, projecting 
side, which rest upon the top of the grate-frame. 
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ugh, @ the crucib'e 
to pass through same, to rest upon the fire-grate beneath it. The 
combined grate and air-box as aforesaid is built in with the brick- 
work of the furnace; which is constructed and arranged in any 
convenient manner. To avoid having to take down the whole of 
the bat 1 brickwork when it is so required to renew the top or 
cover j, the latter ey be constructed with a central remov- 
able _ ‘fi which fits into and is supported by the main j. 
The firebrick lining J of the crucible ber m is ew on 
the detachable top j}. When the lining and the detachable part 
become burnt they are removed, and a new detachable top j! and 
lin can be placed in position without disturbing the rest of 
the furnace structure. Any ordinary flue and cover are pro- 
vided for the upper end of the crucible chamber. Such dampers 
or the like as may be required are fitted to the furnace to control 
the air supply. Removal of clinker is effected by a poker either 
from the of the crucible chamber or through the front open- 
ing «. (Sealed.y 


MOTOR ROAD VEHICLES. 


in which the wheel is detachably on collar 
or internal hub carried by the wheel axle, the wheel receiving 
motion from a driving-shaft arranged within the axle. It has 
been oe pay to transmit the power directly from the shaft to 
the wheel by providing on the shaft a toothed dog or driving- 
disc to engage with slots formed in rotatable 
collar in the hub “~~ of the wheel. The invention has for 
its object to provide an improved construction of such a wheei. 
According to this invention, the driving-disc is engaged with the 
wheel for the direct ion of power, and is fixed or 


Fig.2. 





Fig. 
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292) 


secured, by independent means, to the rotatable collar, to which 
also the wheel is secured. By such an arrangement it is pos- 
sible for either the wheel or the shaft to be detached or removed 
without disturbing the fixed relationship of the shaft or the wheel 
with the rotatable collar. 1 denotes the driving-shaft, 2 the rear 
axle, and 8 the rotatable collar mounted on - inge. The 
wheel having a hub 4, spokes 5, and the brake-drum 6 attached 
thereto, is detachably mounted on the collar 8. The lugs or claws 
9 of the driving-disc 7 on the end of the driving-shaft 1 take 
into co: ing recesses in the hub 4, whereby the driving- 
shaft and the wheel are directly coupled together. In addition 
the shaft is connected by screws with the collar 3, and the hub 4 
is similarly connected with the collar 3. (Sealed.) 


100,010. R. L. D’Espujols, Joinville le Pon 
Flash Btesue Gene 4 Figs.) January 80, 1914.— 
vi steam erators 


This invention relates to high-speed ion “gen 
or flash steam- rators more ly intended for use upon 
steam automobile vehicles, and adapted to be heated by means of 


any suitable liquid fuel, such as petrol, naphtha, heavy oil, or the 
e. According totie invention, the p= mn coma ew 
lector divided into two compartments, one of which is in commu- 


with the water circuit, and the other with the steam 

circuit, and a series of tube-cages or sockets of tapered form fittin 
os , and wlth each of which are connected two 
more elemen a nest pooiag 0 best 
zontal, but , clrouit for the water fed the co! . 
- lisa showing a part of the collector, with two 
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the tubular elements 12. The generator com 
lector 7 divided into two compartments 8 atte 


in comm 
with the steam circuit. 
are of 


elements, upper part 
of Fig. 1, with the object of baffling the circuit of the heating 
gases so as to retard r flow and deprive them of their heat 
more completely. The cages may, however, be provided to receive 
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more than two elements. It will be observed that in the von- 
struction of the collector as illustrated in the drawings the 
adjacent cages 10 are staggered in position relatively to the length 
of the collector. The tubular elements 12 of the adjacent cages, 
however, extend side by side, as indicated in the upper part of 
Fig. 1. The water proceeds from the feed-pump to the lower 
compartment 8 of the collector 7 and enters through the cages, 
being uniformly distributed amongst all the elements of the nest 
12. The steam produced flows rds, b dried in its pas- 
sage, and returns through the down tubes. ( Sealed.) 


PUMPS. 


10,192/15. The British Thomson-Houston Co., Ltd., 
London. (General Electric Co., Schenectady, U.S.A.). Gentri- 
fugal Compressors. [1 Fig.) July 13, 1916.—This present in- 
vention relates to centrifugal compressors, and particularly to 
the operation of two or more such hi in The 
invention relates more particularly to centrifugal compressors 
for compressing air, and will be described as applied to such _, 
but it will be understood that it is not neceesarily limi 
thereto. When two or more centrifugal compressors are con- 
nected to operate in parallel disc ng into a common blast 
main, the load will be fairly evenly distributed so long as the 
total load is such that that on each machine is of sutetantial 
value. This value varies with different installations depending 
upon the characteristics of the particular machines. en the 
total load falls below this value, there is a tendency for one 
machine after another to dropits joad to the remaining machines 
which will eventually take all the load and drive air back 
through the other or others. This has led to considerable diffi- 














culty in operating several machines in parallel. In carrying out 
this invention, an automatically closing valve or damper is pro- 
vided upon either the inlet side or the discharge side of each 
compressor, or all but one of them, and it is so arranged that 
when air tends to through the machine in the reverse direc- 
tion it will automatically close. By this arrangement whenever 
a machine loses its | the passage through it will be automa- 
tically closed, and hence the other machine or machines cannot 
force air through it backwards. 1, 2, and 8 are three centrifugal 

8 ted to discharge into the common blast main 
4. These compressors may be of any suitable construction, and 
are of the type in which the delivery pressure varies with the 
load, the pressure increasing with the load up to a certain point, 
and then decreasing again with further increases in load. 
Arranged in the inlet 6 of the compressor 1 is a gate-valve or 
damper 7 having an operating handJe 8 by means of which it can 
be moved and fastened, in open, closed, or any intermediate 
position. In the inlet 10 of each of the other meee is an 
automatic gate-valve damper 11 pivoted at 12. is pivot is 





located to one side of the centre of the inlet, and fixed to it | 


is a threaded rod, upon which is the adjustable counterbalance 
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a , a8 by a diaphragm 15, the lower compartment being is 
—- Lift. * weber area. mab compartment 
collector 7 there are 








weight 14. The weight is so <r y that it at all times biases 
the valve slightly towards the closed position. The pivot-pin 12 
offset to such an extent that when the valve is open it will 
stand a few degrees off centre towards the closed position. 15 is 
a pin for poate the valve in the closed ition. The valve of com- 
pressor 2 is shown closed, but with the pin 15 screwed out so 
that it , i and the valve of compressor 3 is shown pinned 
closed. positions which the valve and counterweight assume 


when the valve is open are shown in dotted lines in connection 
with compressor 2. (Sealed.) 


SHIPS AND NAUTICAL APPLIANCES. 


17, J. Gray, London, and J. G. Gray, Glas- 
'e (3 Figs.) July 23, 1915.— 
invention relates to improved methods and devices for the 

of a com or direction-pointer depending for its 

action upon gyrostatic action and the rotation of the earth about 
ite axis. The principle involved is shown in Rig. 1. A frame Fi 
is mounted on a vertical axis a, about which it iscapable of rota- 
tion. Oarried on horizontal bearings b2, b2 to be arranged in Fl 
is a second frame F,, the centre of gravity of the entire carried 
system being below the line of b2, b2. Mounted on vertical bear- 
bl, bl carried by F is a gyrostat G, the axles which attach it 

to F being rigidly attached to the frame or casing of the gyrostat. 

One of the axles mentioned is extended into a crank cl, and 

this crank is anchored to the frame F by means of a stretched 

spring. When the ae is set up as shown in Fig. 1, the 

— is stable without rotation of its flywheel. The equili- 

rium position of the gyrostat on F is that in which the flywheel 
of the tat and the crank c! are in the plane of"F 
stretch in the spring a minimum. Again, the equilibrium posi- 
tion of the frame F is that in which its plane coincides with that 
of Fl, Now ee the gyrostat flywheel set into rapid rotation. 

If any tilting of the gyrostat takes place about the axis b2, b2, pre- 

cession motion takes place about the axis b!, b!, and in conse- 

uence the crank cl gets out of line with F. A torque delaying 
the precessional motion comes into existence, and the tilting 
couple is diminished and annulled. If, when the gyrostat is pre- 

conten about the bearings D1, b1, the frame F! is rotated about a 

in the direction which results in the frame F turning 80 as to 

diminish and annul the want of alignment df cl and F, it will be 
clear that it is a matter of manipulation to ensure that the stable 
position of the gyrostat relatively to the frame F!, without rota- 
tion of its flywheel, shall be the stable position of the gyrostat 
relatively to the frame F! with rotation of the flywheel. The 
requisite manipulation of the frame F! about the axis @ is con- 
peareg | carried out by means of a reversible motor controlled by 

means of a commutator and roller-contacts carried by the frame F 

and the crank c! respectively. This motoris geared up to the axle 

a. Any tilting action of the gyrostat about the axis b2, b2 causes 

want of alignment between F and c!, and this want of alignment 
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results in the operation of the motor in the direction which 
diminishes, and finally, when the gyrostat has ceased to precess, 
annuls the want of alignment. If the arrangement so constructed 
is set up at the equator in the earth’s rotational field, the 
equilibrium position of the gyrostat is that in which its axis points 
true north and south. When apparatus of the nature described 
is used on board ship, it is desirable that the action should not be 
interfered with by leration or retardation of the ship, or by 
turning of the ship’s head. It is desirable that the centre of 
vay d of the gyrostat, frame F, crank c!, &c., should lie in the 
ine b¥,b2. A suitable construction is shown in Fig.2. A frame F3 
is suspended by means of gimbal-rings g after the manner em- 
ployed in the older form of magnetic com The frame is 
capable of being rotated forcibly in azimuth about the ball-racer 
by the geared motor m. Mounted on horizontal bearings b2, b2 
arran, in F%, is a second frame F2, the axles which attach F2 to 
F* being extended into cranks c2, c2, which are anchored by means 
of springs 8, 8° to arms p?, p? attached to the frame F%. Carried 
within on vertical bearings »}!, b! is the 7 em G, which 
rotates in the frame F!. One of the axles which engage in the 
bearing b!, b1 is extended into a crank cl, which is anchored to a 
pillar p! attached to the frame F2 by means of a stretched spring. 
An examination of the figure shows that the equilibrium position 
of the gyrostat without rotation of the flywheel is that in which 
the cranks c®, c2 are in the plane of F® and the crank c! in the 
plane of F2. The geared motor m is controlled by means of a 
commutator and contacts carried by cl and F?, and the arrange- 
ment is such that when c!, which is rigidly attached to the frame 
F! of the ——. turns relatively to F2, the motor comes into 
action and diminishes and finally (when the gyrostat has ceased 
to precess) annuls the want of alignment. With this action, the 
equilibrium position of the gyrostat with rotation is that in which 
its axis is horizontal, and, in consequence of the rotation of the 
earth, = age J true north and south. As shown in Fig. 2, the 
frame is maintained vertical by vity, and consequently 
the axis of the gyrostat is constrained to be horizontal. it, how- 
ever, the lower ends of the springs s2, s? are attached to points in 
F’ which do not lie in the verticals passing through b*%, b2, the 
equilibrium tion of F? will be that in which the stretch in the 
springs s?, * isa minimum. If the angles made by each of the 
springs with the vertical in this ition is equal to latitude, 
the axis of the gyrostat will be inclined to the horizontal at an 
angle equal tothe latitude. With this provision, the equilibrium 
position of the gyrostat is that in which its axis is parallel to the 
axis of rotation of the earth. The true north and south direction 





OF THE ONE HUNDRED AND FIRST 


th the | d 





(which is shown by the compass card c®) for the position of the 
com: is the projection of the axis on a horizontal plane lying 
below or above the gyrostat. (Sealed.) 


STEAM-ENGINES, BOILERS, EVAPORATORS, &c.. 


2226/15. The i 6 rien Bousten : 
Limi London, an ° aylor, Rugby. . 
yan {1 Fig.) February 11, 1915.—This invention. 
has reference to steam accumulators of the expansible-receiver 
type for receiving an intermittent supply of exhaust steam from a 
ane engine, and for supplying it at a constant to 
a prime mover, such as a turbine. There are on the market expan- 
sible-receiver t; accumulators known as the “ bell” or “ gas- 
holder” ty, ie “‘bell” type accumulator consists of a — 
lind: vessel, closed at the top and open at the bottom. e 
m end is immersed in a large annular tank containing water, 
ich serves the purpose of sealing the lower end of the vessel, 
but at the same time allows it to rise and fall. When steam is 
being stored in the “‘ bell” type accumulator, the floating vessel 
and when steam is being delivered from this accumulator, 
the floating vessel descends. movement of the float- 
ing vessel necessitates strong guides and wearing parts. The pre- 
sent invention has for its object the doing away with large, heavy 
moving parts, and substituting water as the moving element, all 
the rest of the main parts remaining fixed. This invention con- 
sists in the provision of a large water-tank, open at the top, and 
containing a smaller inverted stationary tank for the reception of 
the steam, open at the lower end, and provided with automatic 
valve mechanism for the prevention of over-charging or excessive 
ing. In the drawing, a represents the water-tank, which. 
may be of concrete or other suitable material, and for convenience 
may be inserted in an excavation im the ground, as illustrated. 
Within this tank is an inverted tank ) rigidly secured by means of 
the standards or columnsc. This tank is open at its lower end, 
so that water can pass freely from the inner to the outer tank, and 
vice versa. Steam is supplied intermittently to the accumulator, 
and enters the stationary tank b through a conduit connected to the- 
stand-pipe d at the flange. The discharge of steam from the tank toa 
turbine, for example, is controlled by a valved. As steam flows 
into the inner tank, the water is expelled by way of the open space 
at the bottom of its sides ; thus an expansible reservoir is devised 
having no large moving parts, the movement taking place in the 
surrounding water medium. When the accumulator discharges. 
its steam, the water flows back from the annular space in the 
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outer tank to the inner tank, thus filling the inner tank with 
water in place of steam. In order to obviate excessive condensa- 
tion of steam into the water, thereby raising its temperature to- 
an unnecessary degree, it is proposed to cover the surface of the 
water with a layer of oil or other light non-volatile liquid. The 
accumulator is provided with automatic valve mechanism adapted 
to prevent excessive charging and discharging of steam. The 
valve d is a double-beat valve, so as to permit it to open by gravity 
when there is a in the duit leading to the turbine. 


The tubular spindle of the valve is ex- 
ed by the top of the 





ted 





tension p, the lower end of which is en 
fioat e when the latter rises. The float ¢ is mounted to slide on a 
vertical spindle f, which passes through the tubular extension p 
and the tubular jspindle of the valve, and communicates with a 
relief valve A through a slot-link k and bell-crank levers m. The 
float ¢ rises and falls on the rod f with the level of the liquid in 
the tank, and in its uppermost position it raises the tubular 
extension p so as to close the valve d and prevent the water from 
rising into the conduit on the top of the accumulator. As the 
float falls, the valve d is opened, the tubular extension p following 
the float by gravity until the flange s on the valve spindle meets 
the stop t. In its lowermost — the float engages the stopr, 
and depresses the vertical spindle / in the guide n, so as to open 
the relief-valve hk. The relief-valve is provided with weights, and 
is normally closed, whereas the valve d is normally open. The 
tubular extension p has a telescopic connection with the tubular 
valve-spindle, so that it can be adjusted to vary the — limit 
of — id level in the tank and also to permit of the float being 
withdrawn through the door win the stand-pipe for inspection 
or repair. After adjustment a rigid connection between .the 
tubular extension pand the tubular valve spindle is maintained by 
the screw x. The operation of the device is as follows :—When the 
water rises in the inner chamber } to such a height as is deemed 
safe against the possibility of its rising into the stand-pipe, 
the float catches against the end of the tubular extension p, 
which is secured to the tubular valve-spindle, and closes the valve 
d so that no further steam can escape from the accumulator, and 
consequently the rise of the water ceases. This is, of course, 
when the accumulator is fully discharged. When charging takes 
ay and the water descends so low in the inner vessel that there 
is danger of the oil on its surface being driven out at the annular 

e at the bottom of its sides, the float then catches against the 
stop 7 sons to lower the rod /, and the slot-link k comes against the 
ends of the bell-crank levers m, causing the other ends of these 
levers to open the relief-valve h. The incoming steam is then 
relieved to atmosphere, and the further descent of water in the 
accumulator is arrested. is, of course, is when the accumu- 
lator is fully charged. (Sealed.) 
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feecribed in Sennioge ste Mage’ Pain y Immersion and 


Dy Come RHAGING ENGINEEE” Office, 
503, Chancery Lane, London, W.C. Prospectus f: 








AUCTION SALSS. 


Wheatley Kirk, P Price & Co. 


& ciediomaens 
; anp VALUERS OF 4994 
ENGINEERING WORKS PLANT AND STOOK, 
46, WATLING STREET, LONDON, E.O. 
16, ALBERT 8¢@., 26, COLLINGWOOD 8T. 
MANCHESTER. NewcasTLs-on-Trne. 
Telephones & Telegrams at each Address. 








Messrs. Knight & Partners, 


LTD., 
AUCTIONEERS and VALUERS 


to the Engineering Trades, 
27, Old Queen Street, 

Westminster, 8. W. 
SALES AND VALUATIONS CONDUCTED 

in all parts of the Kingdom, 
—— Distance wo Onsect.—— 5322 
PARTNERS AND PARTNERSHIPS ARRANGED. 

CORRESPONDENCE INVITED. 








FOR SALE. 


ithe: Sale, Two 8 N.HP.Single 


Cylinder PORTABLE ENGINES, fitted ae 
matic Expansior Gear, by Davey, Paxman & Oo., Ltd. 
Have done very little work.—Address, E 541, Offices 
of ENGINEERING. 





Fors Sale, One Man 3in. Reoot’s 


BLOWER. 
One 4 in. Ditto. 
Two 5 ia. Ditto. All with ring oiling bearings, fast 
and loose pulleys. For Immediate Disposal. 
H. J. H. KING & CO., Lro., Engineers, —— 
Glos. 








(fers Wanted for Surplus| price 


STOOK, for Immediate Clearance :— 
Two Horizontal Steam Engines, 7 and 8 HP. 
Positive Roots Cupola Pressure Blower, two driving 
pulleys, 9 in. outlet, by Samuelson 
PR: a Sensitive Drilling eraasiat 


NONTe ‘MITTON, Cozells Street North, Birmingham. 


Ro Sale.—A Complete Set 


of Triple Expansion Surface Oondensing 
MARINE yy ee constructed by Messrs. Westray, 
& Oo.. under Lioyd’s Special Survey n 
1882, and fitted in an iron screw steamer. 

The* machinery was maintained under Lloyd’s 
Special Survey until 1904, since when it has been 
page ah little used, and is believed to be still 

a orking cto and Ss of noe J ptcer wa ‘ 
prt subject to usu nin, ov ul. 
The enahhonsy is of N.HP., ¢ Shetere 234, 38 and 
63 by 45 in, stroke, splines ‘Wiladere, columns, 
bed plate, ger block, crank and thrust —- 

guides, valves, &e., also feed, bilge, air and 

circulating pumpsand surface condenser, but not the 

ipe connections as fitted in the vessel, nor any 
auxiliary machinery. 

The lotis offered asit now lies on board the steamer 
lying at an English Channel and all expenses 
and in connection with the dismantling and 


by 
> 





removal of the various parts must Le borne by the | Carri 


purchaser. Any skylights, casing or other parts 
disconnected, for mie to the remova!, must be 
rep'aced as 'vefore, at purchaser’s expense. All 
broken pipe joints muet be suitably beonees toe ea off = 
at his The above particu 

Patieved to be correct, but are not ob ig poe 
ines pare urchasers must satisfy themselves on the 
various 

Orders to a and/or Offers to Purchase should be 
addressed to ZM 888, care of Dzacon’s, 7, Leadenhall 
Street, E.C. ‘The Vendors do not bind themselves to 
accept the highest or any offer. E 637 


achine Tools in Stock for 


INSTANT DELIVERY. 
Orders subject Ministry of Munitions approval. 


One 2 in. American Plurality Screwing Machine, 
Twelve 22 in, Wet Tool Gitte, with Wheel, 

Seven 6 in. stroke Slotting Machines. 

Three 9 in. stroke Slotting Machines. 

Fourteen 6} in. by 4 ft. Compound Rest Hand 


Lathes. 
One RAY by 16 ft. gap bed 8.8.8.8. Lathé, second- 


One Ont in. by. 10-ft. gap bed S S.S.S, Lathe. 
One. 123 in. by 32 ft. —— bed Sliding and 


8 rf Lathe, second 
One “Muir 
second 








-hand. 
two-spindle Drill, 2in. dia. spindies, 
One Siogle-apindle Oleveland Auto., 7 in. capacity, 
One a size Loewe Auto., three-operation, 
One “ Fortuna” 6 in. capacity oh cag hi 


"Nbaolutaly Rictastty and: iadlapenable to al 
MUNITION WORKERS AND ENGINEERS, |= 





2400 Pages of Text. 


160 Full-page Llustrations. 


ENCYCLOPAEDIA OF ENGINEERING 


Edited by JOSEPH HORNER. 


“Much information in a clear and concise form. 


good.”—TZhe Engineer. 


The illustrations throughout are 


“This Encyclopedia will prove a priceless boon to* Engineers)"—Hngincering Times, 


“We can recommend the book to all those who are connected in any way with the separate 
and separated departments of Engineering.”—Glasgow Herald. 





Send postcard for particulars to: 


E 535 


H. VIRTUE & CO. (Founvep 1819), 7, City Garden Row, City Road, London. 


or Sale, Two SZA2 Type 


Crossley Gas ENGINES, 220 B.HP., pct 

with “ Little’ ” Cooler, Gas Producers, &c 

Two 140 Kw., 220 volts, 700 r.p.m., ELECTRIC 
GENERATORS, G.E.C. make. 

One STEEL CHIMNEY, 60 ft. high, 3 ft. 11 in. dim., 
to 5 ft. ll in. base dia. 

One 14 B.HP. Orossley Gas ENGINE No, 17459, 
8} in. bore by 16 in. stroke, tube ignition. 

All in excellent condition. Inspection and offers 


invited. 
ARROL-JOHNSTON, Lap., 
Dumfries. E 529 





Kiectric Plant for Disposal :— 


Magnificent 450/600 Kw. Generator, by 
Whitworth & Co., Ltd., compound wound, 230 volte 
D.C., 60 r.p.m., complete th switchboard, and all 
accessories. £1 


400. 
850 Kw. Westinghouse Alternator, ows to 
Willans & Robinson Vertical Compound Engine, 





adore ta flexible coupling, 
oom plete 


275 HP. te Motor, 440/500 volta. ” Price 
a HP. Motor, by the G.E.C., 440/500 volts. 
sone 750 revs, Box boldoe with “ooupling bot 
aoe end. 


Complete reeticcurio Ligt Lighting Set, — Clarke 


and Oo., 165 amps., 65 volts, 800 r. 
- utomatic Hi 


Bagine ore on bed by Westing 
enerator on one y - 
house Oo., coupled yp = Kw. -pole Generator. 
125 volte, 350 ae 
F. WAKE, Darlingten. 


Gteam and Electric Cranes|% 


and STEAM NAVVIBS FOR SALE :— 
Loco, 





p. £400. 
Cranes, by Smith, in fine 


Gantry Orane, capable of 

lifting 8 tons at 45 ft. radius. Gantry arranged 

so that trucks can run between standards. Very 
fine modern crane. Price £860. 

neering Co. £210. 

by ales 6 Rs 


What Orne by by” Wilson, steel 


j £450. 
Two 12-ton Wilson Orane Type Navvies, W.-I. 
age and frames, 100 Ib. w.p., modern type. 
10-ton Whittaker mg Re ad Steam Navvy, 4 ft. 
Price £650, 
° Type 


lavvy, 100 Ib. w.p. 
Wilson, normal gauge. £700. 
Crane, 35 ft. span, three 


£650, 
10-ton Loco. Crane, b: 
oe Electric Over 
mo! £350. 
rare ton ditto, 40 ft. span, three motors. £500. 
30-ton ditto, 60 ft. span, three motors. £700, 
JOHN F, WAKE, Darlington. 


Wy inding Engines for Sale:— 


Pair very fine Horizontal Winding Engines, by 
Holman Bros., cylinders 22 im. by 48 in, stroke, drop 
valves, dash pote and cut off gear. Drums 8 ft. dia. 
by 26 in. wide, one loose drum with Welman friction 

clutch. Modern pair winding engines of massive 

Gotign and in appearance and condition almost as 
new. £850. 

JOHN F. WAKE, Darlington. 


J pthe for Sale :-— 


Massive 16 in. Oentre Lathe, 8.A.S. & 8., faceplate. 
5 ft. dia., with removable milling attachment and 
slotted table, compound slide rest, five-speed cone, 


overhead gear. 
JOHN F. WAKE, Darlington. 


Gteam and Hydraulic Pumps 


FOR SALE :— 
Horizontal Tangye Duplex Pump, 18 in. steam 
cylinders, 13 _ pumps, 12 in. stroke. In fine 














One American File Sharpening Machin: 
Several 14 in. two-spindle and unree-spindle Drills. 
One 31 in, and one 24 in. scroll Chuck. 
One 1} and one 4 ton Pu 
THE JUDSON-JACKSON COMPANY, Lrp., 
50, Marsham Street, 
Westminster, 


Snes 
Telegrams : Ozowtstic, Lovo: 
Telephone : Victoria 5089. 





Tangye Vertical Special Pump, 300 ft. series, 
cylinders 14 in., — 10 in., stroke 24in. £75. 
Two ante Gwynne V ertical Compound egy om led 
trifugal Pumps, n. delivery, 
Saditien, £150 


each. 
Oentrifugal Pumps, 5 in., 6 in. and 8 in. outlets ; at 
low prices. 
Set sy oe Duplex ang > Tang: ob Te pres. 
12 in. in. stroke, rams 2 
sure. 
‘ JOHN F. WAKE, Darlington. 





ew and Secund - hand 
BLOWERS and EXHAUSTERS FOR SALE :—~ 
Two Sets Horizontal double cytinder Blowi 


ng or 
Exhaus' cylinders 18} in, by 16 in. strok 
cutable for elastic ve. £150 seek” m 
and hauster, Rateau System, 
capectty hu woot ft. per minute, 
t's Pressure Biower No. 13, 12 in. outlet. £30. 
Root’s Blower, Engine driven, 10 in. outlet, 3000 ft. 
per minute. £60. 


Ditto ditto, 11 in, outlet, 4000 ft. og minute. £75. 

“Siroceo” Fan, 11 in. outlet, in, inlet, belt 
tga with pulley 10 in. by 6 in., double standard. 
New Root’s Blower, belt “ain Zin. outlet. £4, 


Ditto ditto, 3} a — 
Ditto me, 


= WAKE, Darlington. 


and Shearing 


Bove beipy nS a — — 
a, weight, a we about 18 16 tons, tone The 


= Machieg for plates 1 in. 
lic Lever Punch Press for holes ¥, in., plates 
3: a am Fe pe 18 in. g » 2} in. ram. 
ry eh : ng oy for plates }ia. 
4 n. nD. ram. ese three machi 
ty Flalding Re 7 ud 
in. -" 


Double-ended Punching and 
Soe) och gap 4 in., shear gap 20 

» gaps 27 in. and 24 in. with angle 
crosshead 


aon =~ te Edge Pilani " 
with five screws ; length ot ted 17 fe 17 ft. Sin., travel 
14 ft. £160. 

Set Heavy Plate-bending Rolle, with vertical 
engine for driving. Three 

removable, 9 ft, we bd by . = wide. 

Set Heavy Plate-bending Rolls, 
164 ft. long; top rolls A in. 

is ag J in. dia, tae srl, 


JOHN ry 





unching 
MACHINES 


ake, Dartington. 
Steam Engines for Sale :— 


nen S Horizontal Cross Compound 
Mayeeaa Tyler; cylinders 16 gree 
uy 8 in rok _ itive Governor, ceed 
" ed 
In € axcellent condition £260, 


tained Horizontal d Jet Cond 
1] ing Engine, by Jas. Milne ; a5 oytiokere 18a ond tn in, 
sa stroke, fy wheel &c. fay eae eg 
orizon' Engine, linder 18 in. b; 
py gy ee 
Zon! lind 
18 in. aed 36 in. stroke, Corlise Valve. ‘vise cagine: 
a) aes, by — cylinder 18 in. by 
6? fas ere oe 


ot ee Fine together 








on, Pick 
with ‘Vertical eed H 


two Vertical High Speed Com Engines, 
Gwynne oylinders'i? in, and 18 y 9 in, -~¥. 4 
£120 each. 


JOHN F. WAKE, Darlington. 
Gas Engine for Sale :— 


ificent 500 HP. Gas by the Union oes 
coup direct to 800 Kw. Al — tf Rg G.E. 
180 r.p.m, 50 gare agen ae Rag Rayo 
plant, moderne t in nt cenditice, ot 
most substantial chasneter bs and a eplenaiaie d. 
ee a8 Alternator will be sold y if 
JOHN F. WAKE, Darlington. 


| ocomotives and Tractors for 
SALE :— 
10 in, four Tar Loco., by Manning Wardle, 
copper box, 140 Ib. w. £500. 
2 mer ond four coupled” ‘Leco., by Manning Wardle, 


r box, 120 Ib. arr 
Hunslet Loce., copper box, 


in. four cou 
120 Ib, i. 

Two vote <r poems go by Hudewell Clarke, 
copper — b. Wp. £350 respectively. 
aa Loco., by Hudswell Clarke, for 
He, 9 O in cylinders, new copper box and ‘yabes, 
w.p. £650, 

8 ft. gauge Loco., by Papen 6 in. cylinders, 
150 Ib. yee 5g tubes, 

Two 2 ft. 6 in. gauge weerng by Kerr Stuart, 
copper boxes, 160 lb. ‘£400 each. 

Aik Re Reet, by Bagnall, 140 Ib. w.p., 8 in, 


cylinders, £300. 
5-ton PO gone cond by Wallis and 
209 Ib. w. £225. 
£210. * 
4911 








150 fb. 








Fer Sh age le Expansion: 


iin ena | 1% 40 in., and 067 in., by 
rane BONE RN aha SR 
long sae tt. diax. 
THOS. on We Wait, Lro., 
E 526 





FOR SALE. 
CRANE ais 8, ee with 
28 ft. 6 in. seerichinn g ji 8} in.. vert, 
me ey 4%. 3 foe TON “te : 
n Dit 2 , auge 4 ne, 
vertical sing jib 4 * 


h ib ow at 12 ft. 6 in, 
er 6 ft, 6 in. by 


\ Derrick “Sh ies (Russell's), with 64 ft. 
ib, 27 ft. steel mast. 
worth's), with 50 ft: split timber jib, 


wt 
$-ton Ditto ¢ ‘Gmnith'), with 40 ft. split timber jib, 
23 ft. mast. 


mutt Py yd (Butter's), with 41 ft. split timter jib, » 


Two 4-ton Hand Derrick CRANES (Rush worth’s), each 
with 45 ft. timber jib, 20 tt. timber masts. 


Oe yore of Stock MACHINERY, 2-800 der voed 
08. W, WARD, wit 
: LTD., ALBION 
Tel. : Sheffield poy range 


e Forward, 

arine Engineering and 

MOTOR BUSIN South East Ooast FOR 
IMMEDIATE SALE, owing to a death. Certified net 
in Pull’ Suing. Ged may werticg oa a ae 

a 

Trading Stock, Plan i, Machinery, and seven M 
Cars, yo Tg valuation (about £4, tame ss for 

The Freehold Business 








Water Power. 


Any amount up to 190,000 HP. or more, at an 


Ice-free Harbour in WESTERN NORWAY, 
TO BE LET OHBEAP. 


Please apply, by letter, to 


E 501, 
Care of Offices of Exorvamnine, 





TURBO-PUMPS 


for High and Low Pressures, Co; 
Hydr, Installations, Water Tur 
Steam Turbines, Pipe Lines, 


ESCHER WYSS & CO., Engineers, 
26/16 108, Victoria St, Westminster, SW. fF 





nes, 
5184 


























‘SWIFT: 


Cntage Sees hd i 2. 
EAALIEA - “ENGLAND 


BULL'S METAL & MELLOID C0. 


BAD OFFICE AND 
YouER near ‘GLasGow. 
BULL’S g METAL.~Fropellers, Hare, 
MELLOID. (eg. Drade Mark Mark and sated) en, 
cad Platen Fire box Pas Pian Bars, Sheets, Valve, se 
WHITE METALS. -Babbitie, Plastic 











GREAVES . 
PORTLAND CEMENT 








“Economic” 
ELECTRIC TOOLS 


See last week's issue of “Engineering.” 


“eas WILSON-WOLF ENCINEERINC CO., LTD. 
BRADFORD. 














 Shoats, Pump . 


of any Plain or Special Section, in Brass, Copper, Yellow Metal, Manganese Bronze, Delta Metals, &c. 


ORIGINAL AND LARGEST MANUFACTURERS: 


mm DELTA METAL CO. LD» } 


DELTA WORKS, EAST GREENWICH, LONDON, 8&5. 


And at 4904 
BIRMINGHAM, 





Wa 


HALL Lt. 
Makers of OO, and NH, 


Refrigerating Machines 
Halford Motor Vehicles 





SEND FOR CATALOGUE. OIL MILL 
MACHINERY 


Of all descriptions. 


- Rivetters, Flangers, 
! Presses, Cranes, 
Railway Carriage and 
Wheel bel Machinery, &e. 


MUSCRAVE VE BROS. Ge Grown Point Foundry, LEEDS, 


Contractors to the Home and Foreign Gevernments. 5188 


W.B. BROWN. CO. (BANKHALL),L 











GLOBE WORKS, 








GALVANISED CORRUCATED SHEETS 


MERGURY BRAND. ———— 


(BEST AND OHEAPEST.) 


our enquiries. Thick gauges 
diffeutt Corrugations as used 


Send us 
-sowath all 


‘een. OONSTRUCTIONAL ENGINEERS. 


a Speciality. Also Galvanised Rid 
Louvre Blade Rivetted Galvanised 
Pipes for bance > panaaes Shafts, 


RAMSHAYa MARSHALL, Lt. 


BIRMINGHAM. 4108 





IRON 


riveted 
or welded. 
Tested by hydraulic pressure, 
Cheap prices and quick delivery, 5171 


FRANCIS PEETERS, 


Victoria. Crescent, Burton-on-Trent. 














OXY:AGETYLENE 


WELDING 
AND 
CUTTING PLANT 


COMPLETE EQUIPMENTS. 


McROWAN, WILD & 60., 


Lewer Hurst Street, 
BIR RAINGHAM. 





MANUFACTURERS. ! 


"STEEL WIRE ROPES FOR ENCINEERING. 
THE THE ENGINEERING TIMBER CO., L 


9, VICTORIA STREET, WESTMINSTER, S.w? 


Telegraphic Addréss : ** Entikosil, Vic., Londen.” Telephone Nos. Victoria 5073 and 4210. 


STORES : Silwood Street, Rotherhithe, London, S.E. 


Telephone No. New Cross 59. 5113 


All kinds of Timber for Engineering and Constructional Purposes. 


PRESSED STEEL PLATE 
WORK. 


% in. up to 1% in. thick. 





























JOHN THOMPSON, WOLVERHAMPTON. 














_ KELVIN ENGINES 


. WITH OR WITHOUT 
| RADIATOR COOLING 
+ | For AIR COMPRESSORS, 


DYNAMOS, 
PUMPS, HOISTS, &c. 


“ts 3 to 60 HP. PETROL or PARAFFIN. 








. The Bergivs Launch 


& Engine Co., Ltd., 


254, Dobbies Loan, : 
GLASGOW. 


4281 


HYDRAULIC)— 


‘e Laws, Lompon, Bs sat ossean, Save 


CASTINGS 


High Class for Engineers, &c. 


ROE « HARRISON Lro, 














WATER TURBINES, 
PUMPS, PIPE LINES, &c. 


BOVING & CO., LTD., 


Imperial Buildings, 5¢, Kingsway, w.c. 
Tele. : Jenerten, Estraod, London. Tel. 6420 Holborn (8 lines) 


G. & A. HARVEY, '». 


GOVAN, GLASGOW, W. 


MAKERS OF 


» HIGH-CLASS 
MACHINE TOOLS. 


PROMPT DELIVERY. 4959 
CATALOGUE ON APPLICATION. 


See our Illustrated Advt. in next week’s issue. 


R.B.LINDSAY:C? 

















ENGINE PACKING) 


WOLVERHAMPTON 


FOR NEW WORKS SITES. 


Exceptional Transport Advantages 
by Rail and Water. 
Chea mee Electricity, Gas, Mond Gas 
Water. Low w Assessments. 
Excellent Educational Facilities. 
Electric Tramways. 
Male and Female Labour Plentifu!. 


For particulars apply te— 4751 
GEORGE GREEN, Borough Engineer, 
Secretary Development Committee, 
Town Hall, WOLVERHAMPTON. 























* CROWN ” BOILER vee 




















Tel.—1816, MipLand, Teleg.—Loeic, Bud. 
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Standard Piston and 

Steam Oyl Lubricator Co. 

Steal Oo, of Beotland, Led. 
Co,, Ltd. . 

. B., & Co., Led. 

Stern Sonneborn ee 


~ 
— 


ad 


‘p. 





td. 
Heywood, 8. H., ‘ 'Co., Lid. 
fe & Jones Company . 
=f E. 8., & Sons 
Hovde 5 
H 


23532 


Maiden & Co., ‘Lea. os se 4 , ° ee Ltd. 
Manchester Steam Users’ 5 b ee os Steven & Struthers 
Asweiation .. .. .. Stevens, H. J., & Son 
Manlove, Alliott & Co., Ltd. 

Mann: le 


3 


a 
«aBaoek eueeesss 88s 


3 SR-BS. Suk -VeSeseseaes_egeeresses 
Sescezesenson-t8 


Stone, J., & Co., 


SBEB8ocu 
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on seneay fu4tranns 1-2. Sf .8B BE LELAC-SESZE.8 oBF 
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Mavor & Coulson, Lia. 
Maxwell & By 


te bt 
soauw~ 


-» Lad... 
Light Limited. .. 
Rubber, Gutta-Percha 
and Telegraph Works Co. 92 
I 20 


tT. ree 18 | Jack, Alexander &Os. :. 95 
Brandon Bridge BulidingCo. 80 5 Glacier Anti- Prietion Metal Jenkins Bros., Lid. .. .. 05 
Brayshaw Furnaces and FEM co Be. 06 Li Jenkins, » oo co & 
Brecknel, Mat & Roger 2 Crossley Bros., Li Sin: - 8 $ soe teen mOe..t4, 5 Jennings, ©. & Os. 
m unro 8 ww R' wa: .Co., . 1 
Lifter Co., Ltd. Gledhill -Brock Ths Re- 
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‘es Limited ee Ltd. 
erty. | Wine a Ov 
4 
7? SWolrerumpeon erg of 
Venom, OS a a 
Worthington ‘Pump Co., 


co oe 
Yarrow & Oe., Ltd. 1433 
69 Yorkshire Copper Works, Ld. 5 
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atSsso88. 


Miris Steel ae Ltd. 


's Patent e Jensen & Son 
Brightside F'ndry & ling. On. 8 Daniels, T. H.& . Lita. - 6 corders, Ltd. .. .. .. 94 Jenson & Nicholson, Lia.” Moses 


The APE  Bpereeg p> coment bos ans ready, GED DIRECTORY OF CURRENT ADVERTIS It also contains the phic Addresses, 
- x 
Codes, an ah, hn oar Advertioers, an da Glossaries for the use of Foreign Buyers in Russian, French, Italian, Malina, and’ Dheuiae 


15, FUEL ECONOMY 


IS OBTAINED BY THE USE OF THE 


EXHAUST STEAM INJECTOR 








FOR BOILER FEEDING. 


DAVIES & METCALFE, IT. 


ROMILEY, near Manchester. 


Telegrams: “EXHAUST,” ROMILEY. Telephone: 219, STOCKPORT. Railway Address : ROMILEY, G. C, & M. Rly. 


EOSS &X DUN OAM. 


MARINE ENGINEERS & BOILERMAKERS, 
WHITHEFIBGLD WOoRES, GOVAN, GLASGOW. 


ADMIRALTY CONTRACTORS. Tx.ecrams: ‘‘ WHITEFIELD, GLascow.” 


) J. H. HOLMES &. ian) )) DYNAMOS & MOTORS, 
EB comes 














SWITCHBOARDS, 
NEWCASTLE-ON-TYNE. OMPLETE INSTALLATIONS. 


wt YORKSHIRE COPPER WORKS 


Have Supplied Tubes for the ‘ollowing Dreadnongits, vit. :— Lapp s. 


“Queen Mary,” “Aniacious,” “Princess Royal,” “Idon,” “Monarch,” “King George V.," agus 8 “ Orion,” Bang 0 i engnay” “Benbow,” “New Zealand,” 
“Tron a 7 ey “ Tiger,” “Delhi,” “ Elizabeth,” “ Warspite,” w 


SOLID COPPER. 
DRAWN BRASS. 


SOLE MAKERS OF “BEMLAL” sBRASS CONDENSER TUBES. 
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GONVEYOR-ELEVATOR &? 


BULL BRIDGE WORKS, 


Accrington, Lancashire. 
CONTRACTORS TO H.M. GOVERNMENT, 
SPIRAL CONVEYORS. | STOKENOLD ans, | “HAIN ELEVATORS. 
COAL CONVEYORS. CONVEYORS, 
GRAIN CONVEYORS. GRAIN ELEVATORS. — sea aco 
TRAY CONVEYORS. | COAL ELEVATORS, | BALE Se 











National 
Telephone: 
No. 2779. 


WELDED TUBES, 


For MINING, GAS and WATER MAINS, &c., up to 36 in. diam. 


EDWIN LEWIS & SONS, TUBE MAKERS, WOLVERHAMPTO 


LIVERPOOL WAREHOUSE—58, SOUTH JOHN STREET, LONDON OFFICE—143, CANNON STREET, E.C. 4922 
and MOREING & NEAL. 


ex WERF CONRAD, 


Agents: MARINE works, La. FRIARS HOUSE, 39-41, NEW BROAD STREET, LONDON, E.C. 


OF THE LATEST AND MOST IMPROVED TYPES, 
; OF ALL DESCRIPTIONS, AND UP TO THE 
- LARGEST DIMENSIONS AND CAPABILITIES. 


BARGES anp FLATS Burt in SECTIONS FOR RE-ERECTION ABROAD. , 


Telegrams : 
** Conveyor, 
Accrington.” 























TELEGRAMS— 
WERFCONRAD, HAARLEM. 
DREDGORAFT, AVE., LONDON. 


OODES—LIEBERS, ABO, 5th Ea. 














BUCKET HOPPER FLOATING CRANES. 
BARGE-LOADING COAL BUNKERING 
DREDCERS. VESSELS. 
SUCTION PUMP HOPPER BARCES. 
DREDCERS. of any capacity. 

PUMP OREDGERS. supplied. 
pod an GOLD ano TIN 
DREDCERS RECOVERING 
for DREDGING DREDCERS 
CLAY, &c. . RR SSE Sas a A Speciality. 


ete COMBINED BUCKET AND PUMP DREDGER, built for the Argentine Government. Engines 1350 |.HP. 5325 


DESIGNS, QUOTATIONS, AND ALL DETAILED INFORMATION, BOTH AS TO DREDGING PLANT 
AND DREDGING GENERALLY, AND UPON ALL QUESTIONS AFFECTING THE RECOVERY OF 
GOLD, PLATINUM AND TIN, ON APPLICATION. 
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“SIMONS” SUCTION CUTTER HOPPER DREDCERS. 


Constructors of inventors and First Constructors of 
BARGE-LOADING, RECLAMATION, and “ ” “ » 
““SIMONS” SUCTION CUTTER HOPPER HOPPER” and  STERNWELL 


DREDGERS, HOPPER and BARGE-LOADING DREDCERS. 
BUCKET DREDGERS. = - = 























Trailing Suction 


MARINE DREDCING PLANT ELEVATING DECK FERRY STBAMERS. 
of all descriptions and up 


to the Highest Capacity. ” it , : REPLACE PARTS for existing Dredgers. 
Proprietors of ALFRED WATKINS’ See ee ee GOLD and TIN RECOVERY DREDGERS, 


“St. Lawrence,” constructed for British Admiralty. 
BRITISH PATENT for ROTARY SPUDS. ac, 


WM. SIMONS @ CO.,Ltd. RENFREW, "<8" 


, OCodes—A BO, 5th Edition ; Scotts, 10th Edition; Bentley. 








+ |Hopper Dredgers. 














LIMA LOCOMOTIVES. 


The Shay Geared Locomotive designed for 
heavy grade work is simple, powerful, and easy 
of access for repairs. 
WRITE FOR CATALOGUE “H.” 











London Office Se vie ie a ... 18, Coleman Street. 
New York Office ... ons on _ ... 560, Church Street. 
THE LIMA LOCOMOTIVE CORPORATION, 
Cable Address :—“ Shayloco.” 8705 LIMA, OHIO, U.S.A. 





WATER COOLING TOWERS. | 


pmo, THE PREMIER COOLER & ENGINEERING CO., LTD. © .2'tmmi 
OIL SEPARATORS. ee oe. aoe a “= AIR FILTERS 





































































TELEGRAMS— 


y .° “SPHERICAL, NEWTON 
HEATH.” 


TELEPHONE— 
6260 CENTRAL. 





NEWTON HEATH IRONWORKS, MANCHESTER. «x 
For ALL CLASSES of STRUCTURAL STEELWORK. 








ENGINEERING. 


[June 30, 1916. 











LIGHT “VALIANT” 


STEAM PUMP 


FOR EMERGENCIES. 
Weight 64 cwt. Simple and Reliable. 


Contractors to War 
Office and and Admiralty. 


5041 





Write for Pamphlet ; Pamphlet 616 8 Eg. 


Greenwich, S.Ei., London. 


BRITISH 
MANUFACTURE. 


SOLE MAKERS OF 
GRANDISON’S PISTON TYPE LUBRICATORS 


WITH ONE OR MORE SIGHT FEEDS. 














4873 
Also MECHANICAL LUBRICATORS (Adams’ Patents) 
for Steam, Gas and Oil Engines. 


1 The Steam Cylinder Labeleater Co., Ltd., 


MOSS GEAR CO., L” jstov: gua 
MACHINE CUT GEARS. 


SPURS. 
WORMS & WHEELS 
HELICALS. 
BEVELS. 
SPIRALS. 
) THREAD MILLING. 
ja REDUCING GEARS. 
= AUTOMOBILE. PARTS. 
| AERO PARTS. 


— 4523 
SEND US YOUR 
ENQUIRIES. 






































Buair, CAMPBELL & McLean, L™: 


GOVAN, GLASGOW. 
ESTABLISHED 


1838. —— 





Sugar-making, Refining, Distillery, Brewery 
and Chemical Plant, Wood Distillation Plants, 


with recovery of all By- waa including Acetone, Formaldehyde, Ether, 
alic Acid, &c. 


Stills, Evaporators, &c., as Iron, Copper, Gunmetal or Silver. 


Acetone Acetic Acid Ammonia Alcohol — 
tine Carbolic Acid Wood Alcohol Wood Oils 
e Ether Naphtha Solvent Oils, &c. 


SPECIAL APPARATUS FOR 


Pure Benzol, Toluol, Xylol, a Naphthalene, Carbolic Acid Crystals. 
Complete Installations for making 40 per per cent. and pure Anthacene, Pyridene, 
Anilin and Alizaria Mn Salicylic Acid, Aqua Ammonia, Acid Tar 
Regenerating Plant, 





“Imperial” Patent Drying Machines. 


SPECIAL PLANT: Aautoclaves, Vacuum Pans and Dryers, Rendering Plant, 
Condensers, Caustic Soda Solidifiers, Gas and Vapour 
Scrubbers, Extraction Apparatus, &c. 5165 





ae in 





Rectifying Stills of Continuous & Discontinuous Type for : 


soe makers ot - MULTIPLEX” FILM EVAPORATORS. 

















CONTRACTORS TO H.M. GOVERNMENT, 
CYCLOPS WORKS, 


oa 





Telegrams— 
Grafton, Bedford. 








‘=. o 


VER MEDAL, Inventions Exhibition, London, 1885. GOLD MEDAL Paris, 1900 


mr eaAD PRIX and GOLD MEDAL, Franco-British Exhibition, London, _ 


GRAFT ON & CO. 





THE BROWNHOIST 
Locomotive Crane 


can be worked with grab bucket for handling bulk materials, 

and with hook for handling miscellaneous loads. The 

change from bucket to hook is easily and quickly made. 

BROWNHOIST CRANES are made in capacities 3 to 40 tons, 
4 or 8 wheel, and with various lengths of boom. 


When sending enquiries give track gauge, 


| of load and radius to be 
han Ask for Catalogue I. 





The Brown Hoisting Machinery Co., 
Cleveland, Ohio, U.S.A. 


Cable Address .. ‘‘ Brownhoist.”’ 2021 














GRAND PRIX, Buenos Aires Exhibition, 1910. 











“ St 
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STERNOLINE 


LUBRICATING 


BRICKS 


FOR TUNNEL BEARINGS AND PADDLE BOXES. 


FOR OPEN AND CALENDER BEARINGS. 


Be sure 
it is 
“Sternoline.” 


Be sure 
it is 
** Sternoline.”’ 


sll Ge jy 


i 








The most economical and efficient solid oil lubricant. 


Supplied*to H.M. Government, 


Apply, 


“Sternoline” B Dept., 16, Finsbury Square, 
LONDON, E.C. 


MANLOVE'’S 


~\ 
BREAKER 


for. 
COPRA, PALM KERNELS, BONES, 
and MANY OTHER MATERIALS. 





4885 

















oe Nels: ae we 


CAPACITY ABOUT 15 TO 20 cwrTs. “PER HOUR. 





Write for Sheet Q 439. 


MANLOVE, ALLIOTT & CO., Ltd., 


Bloomsgrove Works, 


NOTTINGHAM, England. 











5052 


- 






@ VOR. OWN OAC WAS MNS RKO NEA © Sa © Vie @ F8A © A @ a © WEG 
pati tl ESSA SE ee td 


ia) JENSON « NicHOLSON, L- 
} have been appointed by 
Woolwich and Munition 
Committees _— supply 
VARNISHES, PAINTS 
and LACQUERS for 
SHELLS for the 
ARMY and NAVY. 


JENSON and 
NICHOLSON, 


LONDON. Ltd. 





cy TA. a ee 


Nab © Web © Ger OER SO Re OR ONG ONG ete) 


A) 


|F you are uncertain as to the methods or materials 
to be employed, or in any difficulty, telegraph or 
telephone us :— 


Telegraphic Address—“ VARNISH, LONDON.” 
Telephone No.—EAST 760 (2 lines). 





AY AY. AY AY AL AYO 

















Saeaem aX @ WER @ NRX @ NBR OX @ CE CONGO) > 
oo 


FLUSH JO JOINT, BELT-LACING APPARATUS 





























Light & Portable. Un- 
necessary to carry 


Belts will travel over 
pulleys at high 
speeds without 
knock or jump. 














ATENTS AP: GREAT BRITAIN AND ABROAD). 
Suitable for ail Also for Rope 
kinds of Belting: Driving Belts. 
Leather, Balata, 
Cotton, Camel 
Hair. ADVANTAGES : 
Suitable for old or new 
ADVANTAGES : Belts, and oil 


saturated Belts. 
Very easy to handle 


even by unskilled 
Belts about as the labour, 
og is taken to the Lacing equally suit- 
t. 


able for smallest 
pulleys and for 
straight or crossed 
belts without undue 
tension. 








IMPORTANT. _ALTERNATE and UNIFORM “STITCH” THE FULL WIDTH 
OF BELT—therefore A PERFECT AND FLEXIBLE JOINT, which cannot be obtained 
by the use of Belt Fasteners—no matter what type. The latter will hold the Belt on one 
surface only, and are therefore liable to fail and often cause disturbance and accidents. 


ADVANTAGES : 


The Belt can be 
connected or dis- 
connected in a 
moment. Perfect 
lacing. 


ADVANTAGES: 


Alternate ‘* stitch” 
therefore abso- 
lutely reliable 
joint. Ensures 
absolutely noise- 


The quickest Lacer less running of 


. 
~ 
= 
os 


made. Accurately belts. 208 
finished, no long Belts of any width 
list of accessories can be laced. 





LETCHWORTH, HERTS. 
“The Herts Acme” Chucks, 


ROBERT H. LASH, 


“The Excelsior” Patent Breast Drills. 











Sleeves and Sockets. 
“The Excelsior” 
Patent Emery Band Grinders. 


“The Handy” Patent Crowbar, on wheels. 
Gear-eutting Lathe Attachment. “The Linisher”’ 


“The Tangent” Patent Sheet Cutters. 
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The“Bee” 
Governor 





The Acme 
of 
Perfection. 


Eastwooo's 
Patent, 


@ The “Bee” Governor 
is isochronous, stable, 
sensitive, 


@ The “Bee” Governor is 
applicable to all Recip- 
rocating Steam Engines 
throttled-governed Gas 
and Oil Engines and 
Steam Turbines 
whatever be the vari- 
ability of the load. 


@ The “Bee” Governor 
will increase output 
in value by 


° ° 
2@yr1o,y 
due to constant max, 
speed, 








@ Full particulars will be 
sent on application to: 
5194 


NEWTON, BEAN & MITCHELL, 
DUDLEY HILL, 


BRADFORD. 


Telegrams—“Aproit, Dupiay Hin.” 
Telephone No.—125 (Two lines). 
























STEAM ENGINES | 
IN STOCK. 


VERTICAL & HORIZONTAL. 


SIZES: 2 to 40 HP. 


Also Vertical Boilers. 


E.S. HINDLEY & SONS, | 
Il, Queen Victoria Street, Loadoa. 
WORKS—BOURTON, DORSET. 

London.” 


Telegrams : “‘ Steamport, 
Telephone : 9804 City. 4785 






CHARLES MALL "= 







AND FORGINGS. 
Kinning Park Ironworks & Hydraulie Forge, GLASGOW. 
-WELDLESS 
Stamped Steel Pistons LOCOMOTIVE DOMES 
Codes : * up to 
5th Edition, Z- 1} in. thick. 
ABC. " 
eering Pist x a, 
R OF EMBOSSED MANHOLE 


DO YOUR ENGINE RODS SHOW WEAR? 


Then do away with the hard 
packing you are using and try 


“PALMETTO: 


each strand of which contains graphite grease 
lubricant that works to ‘the rod and keeps 
it in a perfect state of lubrication. 


RODS WORKING ON “PALMETTO” 
HAVE A MIRROR FINISH. 


Let us help you to decide by sending you a 
free sample for test—any size. 





W. F. JOHNSON & CO.,, 
AGENTS, 
113, Clerkenwell Road, 
LONDON, E.C. 












HAMMERED The Standard Piston Ring 
CAST IRON & Engineering Co., 
PISTON RINGS j Premier Works,” 
(by the Davy-Robertson & Don Road, 
Process). SHEFFIELD. 








PUMPS. 














The recognised largest 


Buyeors 
of all kinds of 


WASTE RUBBER 


VULCANITE, EBONITE, 
GUTTA-PERCHA. 


WRITE FOR PRICE LiMT, AND RETURN THIB 
ADVE. FOR SPBGIAL QUOTATIONS. 


J. Schnurmann, 
Downham Mills, 
Tottenham, London, N. 

Branch Works— 4928 
@/i1, Broughten Lane, MANCHESTER. 
Rah Ths kendon Joint Stock Bank, Ltd., 
OANNON STREET, London, B.C. 





























PLANT FENCES 


UNCLIMBABLE. 


fe 








6 ft. to 8 ft. high. 














IMPASSABLE AT-.ANY POINT. 











IS é fae 
PoaT FREE 


NEWCOMEN!IKO 
Size orrices 2 
LONDON 
i*) VICTORIA ST 





SMITH s. PEARSON E 


» DUBLIN. 


DUBLIN. « BELFHST ¢ CORK. 
SX DAWSON: ST ¢ 20 CHESTER. ST ¢ ot 








H.W. KEARNS«C*C 


BROADHEATH, MANCHESTER. 





No. 3 SIZE MACHINE. 





PATENT Hi@H-SPEED 4815 


SURFACING, BORING, 


MILLING & DRILLING 
MACHINES. _. 


. 
SS 





5089 
All sizes from 2 in, 
a © Terai. 
In our Special Piston Wy 
Ring Iron. Telegrams : 
Quick Delivery. Ocean, 
Low Prices. Sheffield. 








See our Iustrated Advert., page 59, June 16th. 
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Welded Tanks 











PRESSURE 
REGULATORS 


REDUCING 
VALVES 











Special Pattern 


PumMP GOVERNORS . 


or 
Superheated Steam. 


FEED PUMP CONTROLLERS 
Satisfaction guaranteed. We have had 
many years’ experience in all forms of 
pressure regulation and control, and 
would be pleased to consider any set of “™ 
conditions you may like to submit to us. 





Crosby Valve 8 Engineering Co., Ltd., 


147, Queen Victoria St., London, E.C. 











GEORGE FLETCHER & CO., LTD. 


SPECIALISTS IN DEINE wL. 


COLLIERY, MINING ano GEMENT 
WORKS PLANT. 


UNDER CGOVERNMENT CONTROL. 


PATENT KEP GEAR. 


WRITE FOR ILLUSTRATED. LIST. 














THOMPSON BROS. ciiston ay 


Bradley Engineering and Boiler Works, 


BILSTON. - 


MADE IN SIZES UP TO 40 TONS LOAD PER CAGE. 








LONDON OFFICE—21, MINCING LANE. 
'Phone—2818, Avenue. 6046 
*Grams— Amarilla, Fen, London. 










TELEGEENS ShaftcSt bene 
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“HALLSIOE” 


CONTRACTORS TO-— 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 


MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 


RAILS, BILLETS, FORGINGS. 


AXLES of bof highest onal , to meet the requirements of Home 
lo ways. 


ryets.- —Locomotive Carriage and Wagon, toall requirements. 
SPECIAL STEEL of all kinds for constructive purposes. 


STREL COMPANY o SCOTLAND 


23, ROYAL EXCHANGE SQUARE, LIMITED, 
GLASGOW. 
TELEGRAPH 
AODRESS 
“STEEL Giascow. 
5048 


DIAMOND TOOLS FOR EMERY WHEELS. 





Telegrams: “ Scinperx, Istine, Lonpon.” Telephone: 3117 Omnrra.. 
Established Upwards of a Century. 











“S SHELL VARNISH 


- ‘5 “STOVED 30 MINUTES, GOOD FILM, NOT 
BRITTLE, PRACTICALLY FREE FROM 
METALLIC IMPURITIES.” 
Vide report received from Woolwich 
anD 


LYDDOLAC (Regd.) PAINT 


Dries 1-2 hours, and bakes at from 15-30 minutes 
ac g to temp used. 
For Brushing, Spraying and Dipping. 
The greatest recommendation for these materials is their use 
the War Office, Ministry of Munitions, Royal Arsenal, 
Woshvich National Shell Filling Fectorien National Projectile 
Factories and principal armament firms in the Kingdom. 





WILKINSON, HEYWOOD & CLARK 
CALEDONIAN WORKS,» 
LONDON. 











| 


JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes. 
Wellington Mills, QLASS & FLINT PAPERS, 


NN. sk BLACK LEAD, &o. 


01S sre COMPOSITION 


FOR COATING BOILERS, — ~' — &c., to 
sak radiation of heat, sa’ 4 inarease the 








LEROY’ Ss 










of steam. IT WILL AT ‘ONCE "SHOW = LEAK. sc A 
port CANNOT CATCH OR COMMUNICATE FIRE. 
In London the cost of the Covering is saved 
in about six months, . Wai 
May be seen where it has been in use 20 years. 
ESTABLISHED 1865. FR 
— 








| F. LEROY & CO., 
20, Gray St., Commercial Rd., London, E. 


Also at MANCHESTER. 4786 














49, SEFTON STREET, LIVERPOOL. 
GONSTRUCTIONAL ENGINEERS and CONTRACTORS. 
FOR STEEL BUILDINGS BRIDCES, CIRDERS AND ALL DESCRIPTIONS OF STRUCTURAL WORK. 
TIMBER BUILDINGS DESICNED FOR USE AT HOME AND ABROAD. 
Lonpon Representatives: B. J. ALLISON, A.M.I.M.E.,, 118, London Wall, E.C. Tel. : 653, Central. 


= || 








Shed for Shipbuilding Works, Erected by us. 
—-———-_ Catalogues, Designs and Estimates free oo application. 











Telephone : No. 1817 ROYAL. 4730 Telegrams: ‘‘GALVANIZER,” LIVERPOOL. 


CRANES 


ELECTRIC, STEAM. 
HYDRAULIC, HAND, 




















£43 il 





OF ALL TYPES. 


WINDING 
AND 


HAULING 
ENGINES. 








~~ 
TTT 21. | ae 
ae 


‘ aw =. 


SHEERLEGS, 
SLIPWAYS. 


TRAVELLING CRANE. 


Od 6431 


ALEX. CHAPLIN é CO.., Ld., 








GOVAN, GLASGow . 
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SCATOSCALO Pneumatic Tools for cleaning ALL TYPES of 


Water Tube & Lancashire Boilers, Evaporators, Eeqnomiaers, @ Se, 


free on application to 
FRANK GILMAN Lightwoods- Hill, BIRMINGHAM. 


KINGHORNS "VALVES 


ye BEST VALYE 

FOR PUMPS OF ALL 
DESCRIPTIONS 

ADOPTED UNIVERSALLY 
AND USED BY 

15 ADMIRALTIES. 


SOLE 
MAKER, 

















THE METALLIC VALVE C° 


COLONIAL HOUSE WATER STREET, 
LIVERPOOL. 


the BRADLEY 3-ROLL MILL 


The 20th Century Marvel for Grinding— 


PORTLAND CEMENTS, 
PHOSPHATE ROCKS, 
LIMESTONE, COAL, 
ORES of all kinds. 


REQUIRES NO AUXILIARY APPARATUS 
FOR FINISHING PRODUCTS. 

















SATISFACTION GUARANTEED. 





Full particulars on application to— 


BRADLEY PULVERIZER €0., 


37, WALBROOK, LONDON, E.C. 


SUCDEN'S PATENT STANDARD 
AND SECTIONAL SUPERHEATERS 


For all Types of Boilers. 


6027 








WROUGHT STEEL THROUGHOUT. 





THOUSANDS IN USE. 





Main advantages :— 


SIMPLICITY OF DESIGN 
and 
READY ACCESSIBILITY to all parts. 





Write for Illustrated Circular : 


T. SUGDEN, Lita 


180, FLEET STREET, 





Telegrams: “TUBULARITY, LONDON.” 
Telephone : No. 186, Holborn. 772 
Representatives in all principal Towns. 





LONDON, E.C. 





TEMPERATURE CONTROL 


Has a most important 
bearing on the successful 
production of High- 
Speed Tools. 


Our Furnaces — Oil, 
Gas, Coal or Coke Fired 
—embody all that per- 
fection of design and 
efficiency which _ result 
from years of experience. 





We manufacture High- 
Speed Steel Tools, and 
have used Furnaces of 
. our own make for the 


“ purpose for many. years, 








Send us particulars of your may RE 


and let us quote you. 
-C0., Lid. 





ALLDAYS @ ONIONS PNEUMATIC 


ENGINEERIN' 
Dept. “W.,” BIRMINGHAM, and at” ~ 
58, Holborn Viaduct, LONDON, E.C. 


4259 

















Showing through the water a broad 





a ote) 
Bea nN very distinct, A large stock always 


|Gauce GLasses| Beye 


GUILBERT-MARTIN, . 9, zamena Piace. 


we ChwTRat Aldersgate, LONDON, E.C. 
“Titan” 


PHOTOPHORE, ORE. LONDON. 


For high. debdelens exh to withstand 
extreme variations of temperature. 
Are not aftected by draughts or sea- 
spray. All glasses bear the Trade Mark 
and nee SES inane ae CE , Geep 
claret tint. 


Thomas Turton & Sons, 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORGINGS, SPRING STEEL. 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


Od 7812 
London Office: 90, cee STREET, EC. 





- ALUGE Tessas 














Cc 


rich, red line thus rendering the level ° 
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| Keita FANS 


for all purposes. 





Unequalled ‘for continuous 
hard service. 


Made in all sizes. 


Widely used for Land and 
Marine Work. 


Hand -geared Fans also a 
specialty for tunnel ventila- 
tion, &c. 


Complete Fan Plants 
installed. 





James Keith & Blackman 
































TROUS: 


(American 





Brown — BLUE AMERICAN DRILL BOILER Surrs, with 
Hi 


Tan Duck Borer Surrs (Hood 64. extra) = 
Wuire Borer Surrs, 6/6. 


USERS . 
BLUE DoNGAREE and BRowN DENIM OVERALLS (Ameri. 


Brown oy American Drit Jackers . 


PAISLEYS 
ENGINEERS’ BOILER SUITS 


are celebrated throughout Great Britain 
and known to Engineers over the whole 
world. The figure represents a SPECIAL 
SUIT much in favour with Boiler In- 
spectors, and supplied by us to many 
of the leading Insurance Companies in 
Scotland and England. 


Inspzcrors Borer Surrs, to measure, in Drab Jean, 


and Drabette .. = i 11/6 
Do. do., Double Knees and Elbows .. > 1/- extra. 

Ordinary Stock Sizes, Ready made a ee 10/6 

Double Knees and Elbows .. ‘ 11/6 
OrpivaRy Borer Surrs, buttoned straight down 

front, in Blue Dongaree, and Brown Denim, 

Detachable Buttons 5/9 and 7/9 


f 7/9 
8/3 
Kaki Borge Svrrs 5/11 and 7/9 


Surrs to measure, 2/- extra. 
Buvz DoneaREB and BRowN Dmnim JACKETS and 


each 2/9 and 3/9 
3/6 and 4/6 

aa 3/9 
USERS ‘ 3/9 


Brows and BLUE AMERICAN DRILL OVERALLS, Trousers, 
pe 


9 Unbleach ed 
Mey’s Sr. Crisrix Loxe Coats, in Drab, Black, and 
Stone Shades, wide fitting . 
Men’s Sr. Onispin THREE-QUARTER Coats, in ‘Drab ; $9 
Munition Workers’ Overalls, 


4/6 
Men’s Lone CLEANING Coats, in Nav ‘or Khaki Drill 5/11 and 7/11 
, 5/6; Black 6/9 


INSPECTOR’S SUIT. all sizes in stock. 
wean i —_ —— Ry y 5/6, 5/11 and ret 
INSTRUCTION R OMEN’s OVERALL Coats, in Blue or 6/3 an 1 
ann aay hl ins. Caps to match in the most suitable shapes .. each 94d. and sid. 


Length from centre of back 
to wrist (arm slightly bent) 
Length of Arm (inside) 








ESTIMATES SUBMITTED. 


All our Mechanies’ Clothing is mote 
to fit smart and wear well . 


Len from fork to bottom POST AGE.—Purchases over 10/- Carriage Paid in the U.K. 
Co. Ltd eg (inside measurement) ILLUSTRATED CATALOGUE FREE BY POST. 
) , Phe from semglt | to bet nner vem 4605 
tom of trousers TD 
2, tiie ree, |i [ee | | PAISLEYS TE 
LON DO : - Width round seat 
| 3 ws ee MANUFACTURERS OF MECHANICS’ CLOTHING, 
Please give height— 82/96, Jamaica Street, GLASGOW. 
eR TRA ERNE ee. eee ins. (CORNER OF BROOMIELAW). 




















AMERICAN STEEL 
FOUNDRIES, 


Chicago, New York, Pittsburg, St. st &e. 
Annual Gapacity: 240,000 Tons). 


Cc. L. FAULKNER, 
Se.una AGENT, ~ 
5, LAURENCE POUNTNEY HILL, LONDON, E.C. 


HIGH-GRADE STEEL CASTINGS ot every 


description, weighing from 1Ib. te 50 tons. 


RAILWAY CASTINGS, Wheels, Wheel Centres, 


Axle-Boxes, Couplers, Locomotive Frames, &c. 


CAST-STEEL WHEELS for Tram-cars, Motor 


Lorries, Tip Wagons, &c. 


ROLLING-MILL CASTINGS ot an xinas. 
STEEL CASTINGS for Battleships, Steamships, 


Stern Posts, Stems, Rudders, Rudder Frames, 
Turbine Rims, &c. 


ELECTRIC & ALLOY STEEL GASTINCS 


of all kinds. 


RAILWAY SPRINGS, Helical, Elliptic & Volute. 
































FIGEE © 


FLECTRIC CRANE 








HAARLEM 
Le) & wy 1 


SOLE BRITISHAGENT: BJ:-ALLISON 
TOWER CHAMBERS JIS LONDONWALL, LONDON-E-C 
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Shellmakers’ Special 
Automatic Scales 
IN STOCK 


BETTER THAN BEAM SCALES FOR SMALL SHELL WEIGHING 
BECAUSE THEY SETTLE INSTANTLY, PREVENT INACCURATE 
WEIGHING DURING RUSH WORK, AND INDICATE THE AMOUNT 
OF UNDER OR OVERWEIGHT, WHICH BEAM SCALES DO NOT. 
QUALITY. THEY BEAR THE NAME “AVERY.” 
PLEASE ASK FOR ILLUSTRATION SHEET No.1344E. 


W & T - AVERY - Ltd. 
PuBLicity DEPARTMENT, SOHO FOUNDRY, BIRMINGHAM. 
Ad126 


4527 
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The test 
Stage is over. 


OXY-ACETYLENE 
Welding & Cutting 


are tried and accepted processes employed in 
hundreds of works, and certain ultimately to form 
part of the equipment of every engineering shop. 


Investigate the “Warden” Plant 


before coming to a decision. 


POINTS: 
Highest Efficiency. Lowest Consumption of Gases. 
Made in all Sizes. Entirel fe age c. Reliable in 
Action. Easy at i le and Compact. No. 
Complicated i Goeaphete Safety. 
Every facility + Spears exhaustive examination. 


‘ WARDEN & CO., 


0 8 6 eee LONDON. 
Telegrams—“‘ LrrastRone,” Lonpon. 








Telephone—7886, OmNTRAL. 

















a 























THE ——...uuee. 


Gas Power e By-Propucts Co. 


116, Hope Street, GLASGOW. ‘T°. 











Plant for Gasifying 175 Tons of Fuel per Day. 
ARE SPECIALISTS IN 


Gas Producer Plant 


WITH 


AMMONIA AND BY-PRODUCTS RECOVERY 


FOR USE IN 
STEEL WORKS, CHEMICAL WORKS, CEMENT WORKS, 


AND ALL CLASSES OF POWER 


HEATING AND MELTING PROCESSES, 





‘Browett- 





High-Speed FORCED LUBRICATION 
STEAM ENGINES, 


COMPOUND AND TRIPLE EXPANSION, 
IN STANDARD SIZES. 


From 20 to 3000 B.HP. 





BUENOS AIRES AND Pacific RatLway CoMPANY BAHIA BLANCA Power House, 
Three 1000-K.W. Browett-Westinghouse Sets. 





ALSO MANUFACTURERS OF 


Vertical Gas Engines .. 


FROM 60 TO 1000 HP. 


BROWETT, LINDLEY &CoO., Ld. 











Patricroft, Manchester. 
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BARRY, HENRY & Co. Ltd. 
FOUNDERS & CENERAL ENCINEERS, 
ABERDEEN. 


ELEVATING AND 
CONVEYING 
MACHINERY AND 
PLANTS OF EVERY 
DESCRIPTION. 


London Office: 
155 


FENCHURCH STREET 
E.c, 





















SHAFTING, 
GEARING, 
FIXINGS, 
ROPE & BELT 
PULLEYS, 
| ENGINES, 
| WATERWHEELS 


ETC. 











SCREENING 
& 


CRUSHING 
PLANTS. 











Stands 1000° F. without leaking 


This is a sheeting that will give you 
entire satisfaction, no matter at what 
pressure your plant works. It has 
double the strength of other sheetings, 
and, as the Nat. Phy. Lab. report can 
be used for joints subjected to any 
temperature up to 1ooo° F, without 
leaking. Capyt is largely used on British 
warships, and by the principal railways. 
Will you ask us to send you a sample? 
We make all sizes from 1/64” thickness 
up. We can quote very good terms. 


eal 
Guildhall Annexe - 23 King Street - London-E-C EC 
Seen Factory, Barking, Essex | 


























| 7 =: 


On ADMIRALTY, WAR OFFICE AND INDIA OFFiceE Lists. 


The Metallurgical Co. Ltd. 


WALKER GATE, 
NEWCASTLE-on-TYNE. 


MAKERS OF 
HIGH-CLASS ALLOYS in INGOTS 
To GOVERNMENT, RAILWAY, or 

ANY OTHER SPECIFICATION. 








tocn eecengl 9561 ano a602 Ga 
“INGOTS,” NEWCASTLE-ON-TYNE. ~ athe te ne as — 
“LLATEMINGO,” Vic., LONDON. 7682 VicTroriA, LONDON. 


GUNMETAL& PHOSPHOR BRONZE INCOTS 


Guaranteed to Admiralty and War Office Specifications, or any 
other specified mixture. 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K. V. B. 
quality, testing 40 tons Tensile, 20 tons Yield and 20-24% Elongation. 


SPECIAL BRASS INGOTS 


A. B. C. & G. qualities to War Office Specifications. 


MANGANESE COPPER, FERRO ZINC, NAVAL BRASS, 


Babbit and White Metal Ingots of every description. 


ORDINARY YELLOW BRASS ann GUN METAL INGOTS 


for commercial work. 


London Office: 36, VICTORIA STREET, S.W. 











5 : oF 





NAVAL TYPE. 


Wg 






National Toleginene : 
26, DARTFORD. 


SEAGERS, L®?. 


DARTFORD. 


Telegrams : 
SEAGERS, DARTPORD. 


4483 
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THE ILLUSTRATIONS SHOW TWO VIEWS OF THE 
NEW BRIGHTON PIER, ALL THE METAL-WORK IS 
PROTECTED FROM RUST AND CORROSION BY 


Anderson’s 


Siderosthen 


Anti-Corrosive Solution 


HE Secret of “ Siderosthen” is that it 
dries from the inside outwards. That 
accounts for its elasticity and for the fact 
that it cannot crack or chip off when metal 
expands or contracts. Once applied, 
**Siderosthen” becomes part of the metal— 
an absolute prevention of all corrosion and 
rust. The heat of the tropical sun cannot 
blister it, and it will withstand sulphuric 
and other acid fumes. 


“‘ Siderosthen ” has very great covering 
capacity, and dries with a fine enamel 
surface. 


Never cover up defects when you can get 
behind them by applying ‘“Siderosthen” 
to all metal-work in the first instance. 


White Ants won’t attack woodwork 
coated with it. 


Our Illustrated Booklet ** Z” 
gives full particulars and 
will be sent post free. 


D. ANDERSON & SON, L“ 


Roach Road Works, Old Ford, LONDON, E.: 
And Lagan Felt Works, 








EXPORTERS 


Send your shipping enquiries to 


LEP TRANSPORT & DEPOSITORY, LID. 


Shipping, Forwarding & Insurance Agents, 
Castle Street, Long Acre, 
LONDON, W.C., 


whe are 


TRANSPORT SPECIALISTS 


Tam dalce ot-telelitet-a-talem jolts) e)tet-meli 
heavy machinery, large parcels 
vo) uo) kau melanie} ¢-1-1 Pr. Rommmn com: tale Minelan 
a al- Mae @rey oat els) et amr: tale Mmm Oxo) lelall-t. 


And at 
BOULOGNE-SUR-MER, 


59 Rue du Moulin-a-Vapeur 


Westinghouse 


Improved Vertical Tandem 


Gas Engines 


For 15 years the British Westinghouse Company 
have been making gas engines at their Works in 
Trafford Park. They stand unsurpassed for 
sound construction, easy running, and 
small amount of attention required. 
Operating on— 

BLAST FURNACE, 

COKE OVEN, or 
PRODUCER GAS. 


Write for List No. 478/22. 

















The British Westinghouse Electric & Mig. Co. Ltd. Traflord Park. Manchester. 
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HAND-POWER 
OVERHEAD 
TRAVELLING 
CRANES 


WORKED FROM ABOVE. 


All motions actuated from platform on 


Crane by one handle shaft. .™~ 


Made in sizes from 5 to 60 Ton loads. 4. & W. 


aw ae an 
WILLETTS 


LION WORKS, as 


GRADLEY HEATH 


Write for illustrated, descriptive catalogues. 





“ HEY WQDD << 
ELECTRIC 


CRANES. 
PREDDISH. 





TELEGRAMS and CABLES— CODES— TELEPHONE— 
“CRANES, REDDISH.” ABC (5th Edition). 48, HEATON MOOR. 
4902 





li 





























AUTOMATIC ene for 
Immediate 
Six STEHLIE... = * i in. ome: 
Two HARTFORD... oii ‘a ai 2 in. 
Two Brown & SHARPE ... saa id 1g in. 
One HARTFORD... ay ond “aa | Snae 
One gy = & RS =“ wm, .., 
Two ” eee pee ove ees fein. , 
One - as ot at HE yein. . 
One CLEVELAND ... we “ gin. 5, 
One UNIVERSAL, five spindle ae a 2 im. ow 
One Pratr & WHITNEY ‘i a ed > 
One Pratt & WHITNEY ... 1 in. 
One GREENFIELD ... at § in. 
Also the following LATHES for 
One Porter S. S. & S. C é 21 in. by 10 ft. 
One FisHeE ... a ae on 28 in. by 12 ft. 
One PRENTICE ac att se des 22 in. by 14 ft. 
One New Haven ... ye ~ we 32 in. by 14 ft. 
One ,, 19 in. by 10 ft. 
One S. S. & S. C. ‘Lathe, back- geared, 
equaltonew... ‘ 124 in. by 25 ft. 
One KAHN CARPENTER ... iv 9 in. by 10 ft. 
Three SMiTH’s LATHES... os 84 in. centres by 6 ft. 


SHAPING MACHINES for 


One 22 in. WALcorT. 





One “ou in. AVERBECK, back-geared. 
One 20 in. Henpey. 


All of the above are or Immediate Delivery. 





Five RAHNLARMON Toot LaTHES 
Three KgLLy SHAPING MACHINES 


20 in. by 6 ft. 
20 in. stroke. 


Write or Wire for Prices 


CHARLES PURDEN Ltd., 


City Machinery Stores, 4742 


Lancaster St., BIRMINGHAM. 


Telephone—224-5-6 Central. Telegrams—Presses, Birmingham. 








free 


(QRAND PRIX, BUENOS AYRES EXHIBITION, 1910.)') 


BIRMINGHAM :scs, re 
& WACON C8., LTD. 


Tele. Address: “Carriage,” Smethwick, Birmingham. Telephone Nos. : 296 Smethwick (4 lines). 
— MANUFACTURERS OF —— ‘ 
SALOON & OTHER RAILWAY CARRIAGES & WAGONS OF EVERY DESCRIPTION.. 


PRESSED STEEL UNDERFRAMES, BODIES AND BOCIES. 
For Home and Abroad. 

































Makers of Hydraulic Pressed Boss and other Wheels and Arles, lronwork, Axle Boxes, Castings, &e. 


Sole Manufacturers of Dean & Churchward’s patent ‘ ‘ Eitherside” Brake, 
and Marillier’s patent “‘ Instanter” Coupling. 


Wous: SMETHWICK, BIRMINGHAM. 











| Rg 
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One fact is worth a 
hundred surmises. 


This is debatable, but what is not debatable is that 


Fabroil Pinions 


are silent in operation, self-lubricating, oil and water- 
is being continuously demonstrated in 
numerous shops throughout the world. 


proof ;__ this 


If you have not yet tried these silent Pinions on some 
of your noisy machines, permit us to convince you of 
their merits. 


Write for 
free illustrated list 
EG. 306 
on Fab,oil Pinions. 










BRITISH THOMSON-HOUSTON 


co., LTD., 
Electrical Engineers & Manufacturers, 
Head Office and Works: Rugby, England. 



































SMOOTH-ON 


TRADE MARK REG. U.S. PAT. OFF. 










IRON CEMENTS 


Positively stop all leaks of steam, 
water, fire or oil, in iron, steel or 
concrete. They are easy to apply, 
harden quickly, and make perma- 


nent repairs, proved by years in use. 


Every engineer should have a 


copy of our instruction book. 








SMOOTH-ON MFG. CO., 


8, White St., Moorfields, 
LONDON, E.C. 





Send for New 


NOMS Rivtiscctcoem bitcienbcaateae stele). 





ie 


CONTRACTORS TO 


ADMIRALTY anp WAR OFFICE. 








MANUFACTURERS OF 


DISSOLVED -AGETYLENE 
| A-LMETEORLITE rons sm 


Advantages : 
Seamless instead of Welded Cylinders. 


Fibrous instead of solid filling material. 











NO solid particles to disintegrate into dust. 


NO possibility of creating free gas space 
under vibration. 


NO choking of blow-pipe with dust particles. 





Greater gas capacity for the same weight and 





size of cylinder. 











Section of Cylinder 


HEAD OFFICE: 106, VICTORIA STREET, LONDON, S.W. 


Telephone—4155 Victoria. Codes—ABC (5th) & Lieber’s. Teleg: rams—‘' Aceterator, 
Compressing Stations— Sowest, London. 


LONDON—15, Wyndham Road, Camberwell, 8.E. 
GLASGOW—Milinbank Works, Alexandra Parade. 5267 














RANSOME PILE EXTRACTORS. 

















Contractors to 
British Admiralty, 
War Office, 

. India Office, 
Crown Agents for 
Colonies, 
&e.,  &e. 





RANSOME-verMEHR MACHINERY CO.,Ltd., 


505, BRuUNswiok House, WESTMINSTER, S.W. 


Telephenes— T 


elegrams and Cables— 
2188 and 2188, VICTORIA. 4154 VERMEHRICO, LONDON, 
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G.ALHARVEY 0 


ggg LTD. 





Perforators. 


LARGEST WORKS IN THE KINGDOM. 


Telephone Nos. GREENWICH 20 (6 lines). ae 
Te nee... ‘Addreae—* ‘CHEAPER, CHAR, LONDON.” 


Greenwich Metal Works, 
Woolwich Road, LONDON, S.E. 














































































































SCIENTIFIC 
DESIGN 
IN VALVES. 





ESIGNED ON SCIENTIFIC 

LINES,” WHAT GREATER 
RECOMMENDATION i!S 
NECESSARY. BUT WHEN A 
TEST GUARANTEE COVERS 
EACH INDIVIDUAL VALVE 
ALSO, THEN RELIABILITY 
isan ABSOLUTE CERTAINTY. 


> 


The B.S.S. Renewable Disc 
Globe Valve has been scientifi- 
cally designed for use upon ali 
types of high-class steam plant. 
It has a renewable disc of in- 
durated asbestos, capable of 
withstanding the ravages or 
super-heated or saturated steam. 
Discs suitable for any other 
duties can also be supplied, and 
when one is worn it can of 
course be replaced in a few 
minutes, thus prolonging the 
vaive’s life. 


toe 


The valve is tested and 
guaranteed. We are specialists 
and valves are one of our 
specialities. Why not have our 
prices by you, ready for that 
en contract. e shall be 
to dispatch them on 
the first intimation. 3019 





| BRITISH STEAM SPECIALTIES, L°. 
Bedford Street, LEICESTER. 





THE STEEL PIPE COMPANY, 


LIMITED, 





Telegraphic Address :— 


AQUILENTUS, KIRKCALDY. EIREKOCAIDwy. 








Exhaust Pipes. 
Water Mains. 
Gas Mains. 


Steel Chimneys. 
Stamped Steel 
and Angle Flanges. 








5309 





Special Pipes for Electric Stations. 





LONDON AGENTS:—JOHN WILSON & CO., 39, Lime Street, E.C. 


COMPRESSORS 


AND 


PNEUMATIC TOOLS. 





We are able to offer QUICK DELIVERY or COMPLETE PNEUMATIC TOOL PLANTS, 
such as are now required for all classes of War Work. We specialise in Tools for 


SHELL RIVETTING. 


INGERSOLL-RAND STANDARD DESIGNS include AIR COMPRESSORS for ALL FORMS of DRIVE, 
and for CAPACITIES up to 9000 cubic ft. per minute. 


pean hm 


(ine. mn U.S.A.), 


165, QUEEN VICTORIA STREET, LONDON, ed 
Pneumatic Tool Sales Agents for U.K.— 
. MACDONALD & SON, Ltd., Watt Bn Ba auasaow. 


= _ PENMAN & CO. L™ 





















Caledonian Boiler vw GLASGOW. 
LONDON OFFice: 110 CANNON STREET, E.C. 
MAKERS OF ALL TYPES OF 


STEAM BOILERS 


for pressures up to 
250 Ib. per square inch. 


Avzracs OvurrvT: 


ONE BOILER PER WORKING DAY 









y _ On Admiralty, War Office and 
4 India Office Lists. 
CONTRACTORS TO HOME, 
COLONIAL AND FOREIGN 
GOVERNMENTS. 


— 5042 
Always a number of New Steam 
Boilers ready for 














IMMEDIATE DELIVERY. 








Ju 


L 

















JUNE 30, 1916.] ENGINEERING. 





‘21 














DRILLING — = Te) =) 1 eae 








MACHINES = __#} MACHINES NES | 











POWERFUL HORIZONTAL 


DRILLING, BORING & MILLING MACHINE. 

















For heavy , For large 
ordnance engine, 
“= turbine 
press work, 

&c.. &€ work, &c. 









































This machine is well worth the attention of large engine makers, shipbuilders, gun makers, &c. 


Designed especially for the heavy boring, milling, and facing operations on large work, it is 
exceptionally useful, and gives a very large output at low costs. The hand motions are very 
easy to operate, whilst quick power motions are provided where necessary, with the result that 
no time is lost in handling. 


Another importarit feature is that, owing to excellence of design and workmanship, the risk 
of breakdown has ,been reduced to a minimum, so that in addition to a large output, the 
machine will work continuously day and night. 


Send for specifications and details of output on your work. We are drilling specialists, and 
can probably show you how to obtain more output at lower costs. 





Write to us... now. 





SPECIAL SHELL MACHINES—PARTICULARS ON APPLICATION. 





Wiuram Asouitu Limite, 
PARK WORKS, HALIFAX, ENGLAND. 


a & TeLtecrams: Dru, H’x = a 
® * PHone 1558 H’x. (4 LINES). e @ licienginalill 


























4208 










HARTNESS 
FLAT TURRET LATHE 


Now built in two sizes : 2} by 24—12 in. 
and 3 by 36—14 in. swing. Equipped with 
for either bar or chucking work. 


JONES & LAMSON MACHINE CO. 
“Jubilee Buildings,” 

97, QUEEN VICTORIA STREET, 

Cory Ricur, LONDON. 9474 

















eae oo 


MACHINE TOOLS. 





ENGEL WORKS, GUILDFORD, SURREY. 











THE 


ANDERSTON FOUNDRY 


Co., LTpD., 


100, CHEAPSIDE. ST., GLASGOW. 


And at MIDDLESBORO’. 5255 


Makers of— 


STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 

AIR COMPRESSORS, 

WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, 


and GENERAL ENGINEERS. 
Telegraphic Address: ‘ Arco, GLassow.” 








{ “BRADFORD” | 
WATER 
COOLERS ™ 


HOLEHOUSE’S PATENT. 











{ The best constructed cooler 
on the market. 
q No nails used for irrigation. 


q Rails are exposed to water 
on all sides and exposed to 
free and cold air. 


q Every cooler is made at our 
own worke.and all are 
standardised. 


@ They are ALL BRITISH. 
THE 


DAVENPORT ENGINEERING (O., 











Telegrams: Harris Street, Tetephone : 
“Hour.” BRADFORD. 











D 
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BOLTS, 
STUDS, 
NUTS. 





BRIGHT WORK 
A 
SPECIALITY. 











§; MARSDEN & SON, Ltd. 


LONDON ROAD, 
MANCHESTER. 


[ povte, Mcrae, 


Telephone— 
2081 Omwrran (2 lines) } 











THE 


NUT 


HAS BEEN 


PROVED 


TO BE THE 


BEST and SAFEST 





LOCK-NUT 


IN THE 


WORLD. 


Send Enquiries to the 


ENGINEERING IMPROVEMENT CO., Li., 
GOVERNMENT CONTRACTORS, 
" @a, First Avenue Hotel Buildings. 
HIGH HOLBORN, W.C. 
Tmuernons - - 647, Hounornn. 4700" 








“PERFLOG”)}; 








Zeuwenams - - Purrioc, Hous, Lempou. 





WORTHINGTON 


ErGH-GRADSBSE 


CENTRIFUGAL PUMPS 


For Sewage Works, Collieries, Mines, Docks, &c. 


Write for Special Descriptive Leaflets, free on application. 


WORTHINGTON PUMP COMPANY, Ltd. 


CWITH WHICH IS INCORPORATED THE EUROPEAN BUSINESS OF THE BLAKE & KNOWLES’ STEAM PUMP WORKS). 
India House, Kingsway, LONDON, W.QC. 


Telephones :—3048, 3049 and 3050 Holborn. Telegrams :—‘‘ Pumping, Estrand, London.” 























Pauses and Stops 
are bad for 
Factory Efficiency 


Nothing so retards progress in a factory as the stops due 
to inadequate lighting. The big stops are caused by acci- 
dents, breakages and errors in the work—the little stops; 
when the hands have to pause whilst the eyes make sure. 


The Home Office Report 
on factory _silighting, 
proves that good lighting 
increases quality and 
quantity of output, re- 
duces accidents and is 
essential to discipline. 









We are specialists in good 
lighting. We not only 
make the lamps, but the 
best fittings for use with 
Lighting advice 





give the perfect light the workers 
need—enabling them to do quicker 


- 2 them. 
and better work—and with less strain 


free. 










The British Thomson-Houston Co., Ltd., 


Mazda House, 
77, Upper Thames Street, London, E.C. 


Branches :—Manchester, Birmingham, Leeds, Sheffield, 
Newcastle, Middlesbrouch, Glasgow, Swansea, Cardiff 
and Dublin, 


Better light 


means 


Fewer stops 
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BROOK 





FITTED WITH 








ee a 


E. BROOK, Ltd., conta HUDI 


1, QUEEN VicTtorRIA Street, LONDON. 
20, No oad Street, LEEDS. 





THREE-PHASE 


MOTORS 





BALL BEARINGS. 


HUDDERSFIELD. 








HARVEY 
Engineering Co, 


LTD., 


M°ONIE, HARVEY & CO., L"- 
Scotland Street Engine Works, 


GLASGOW. 
London Office: 27, Mincing Lane, E.C. 





ESTABLISHED OVER 50 YEARS. 


MAKERS OF ALL KINDS OF 


SUGAR MILLS 


























MUNITION ae 





EXPANDED METAL for DIVISIONS, LOCKUPS, 
REMOVABLE FRAMED PANELS, &c. 





FOR PRICES, SAMPLES, &c., 
APPLY TO 


The — METAL CORPARY. im 


Head OGiice : YORK ee, YORK STREET, ee a? S.W. 
Telephones: Victoria 8809 (2 f: ** Distend, Vic. London.” 


Works: nea WORKS, WEST ecg ys a 
clephones: West Hartlepool 94 (2 lines). 4544 Telegrams: “ Expansion, West Hartlepool.” 





INCLUDING 


PATENT FIVE ROLLER MILLS. 





EAHRVEZ'’S 


Triple-Eifet . . 
. Ryaporator 


Now in use in all Sugar Growing Countries. 


AND EVERY REQUISITE FOR 


Sugar Plantations, 





SPECIALTY. 


SUGAR REFINERIES 


fitted up complete for 
refining all classes of 
sugar. 





HIGH-CLASS 


ENGINES 


THE HEAVIEST TYPES. 


MULTITUBULAR, CORNISH 


LANCASHIRE BOILERS, 


TANKS & WROUGHT IRON 
WORK ss 














OF EVERY DESORIPTION, 


{ 
( 
i 
i} 
| 


| 
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EDWARD HAYES, 


| Od. 2174 Watling Works, 
i Steay Stratford. 










Marine Engines 
Now Ready. 





ALTERNATOR For Enaine Coup.ina. 
PHENIX DYNAMO MFG. CO., LTD., 


BRADFORD. 


OXYGEN 


For the Welding and Cutting of Metals. 


British Oxygen Co.,Ld. 


The oldest and most extensive Oxygen 
producing and distributing business 
in the world. 











Factories in all important Engineering centres 

equipped exclusively with MODERN PLANT, 

capable ef producing 600,000 Cubic Feet of 
Oxygen of 88% Purity per day. 





MANUFACTURERS OF 


Oxy-Acetylene Welding 





BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 

And other Appliances. 

4825 
a i-- full particulars apply te any of the Company's 
pont Elverton Street, Westminster, 
Lenpon {nit Avenue, Hast Green- 
wich, 8.E. 
Warton Road, Stratford, E. 
Bramiven aM - Saltley Works. 
WeuvenmaMPron + Lower Walsall Street. 
Canpirr - - East Moors. 
MANCHESTER - Great Marlborough Street. 
BInkeWHEAD - ee 
Newoastis-on-Tyns - Shields Road ‘er Gate. 
Guaseow - - Rosehill Works, Pe Poleadic 
Suurriauy - . - Celtic Works, Savile Street. 
Srewzr, N.S.W. 





WELDED WORK 


Air Receivers. 

Tubular Transformer Tanks. 

Electrical Switch Boxes. 

Elevator Buckets. 

Steam Jacket Pans. 

Hardening Pots. 

Water Tanks. 

Plating Vats. 

General Welded Work. 

Copper Pans, Cylinders, &c. 

Welded Boilers for Domestic 
Supply and Heating 
Apparatus. 


R. JENKINS & CO., 
(Estab. 185¢) ROTHERHAM, 
YORKS. 











WEIGH TICKETS 
a INFALLIBLY ACCURATE 




















Qes| La | SAM: DENISON & SON LT? PATENTEES 
o 1 | 6 |Gross} DATE oi-- d/B/fat. 
7 | 0 |24|Tare | NAME __ choot Denison « Son LY” 
“ep mt ap, EE 2. re 











by DENISON’S Patent 
EQUILIBRIUM CONTROL Apparatus. 


LEEDS. e 





Write to—Far Hunslet, 











BAND SAWING 


Patent Swivelling 































HENDRY 


| WiFROM A SINGLE STRAND ¥ 1 


BELTING — 


OE of the leading Electrical Engineers of 

the day describes HENDRYS’ new patent 
Laminated Leather BELTING as forming ‘a 
true Endless Belt which is adaptable to 
universal service.’. . «3s. 4 6 6 ee 








The Hendry ENnpiess Spice forms a 
joint identical in Texture, Thickness, Flexi- 
bility and Driving Grip with the belt itself, 
so that a HENDRY BELT runs without jar, 
vibration or slip under the heaviest loads 
and at the highest speeds. Illustrated 
booklet, samples and prices on request. . 

















JAMES HENDRY 
252 Main Street 
Bridgeton, GLASGOW 








GLIFTON & WADDELL 


Oldest Established Firm in Scotland of 


METAL SAWING SPECIALISTS, 


HIGH-SPEED 


Machine Tool Makers. 


MACHINE, 


fitted with 





JOHNSTONE, near GLASGOW. 





BAND SAWS - CIRCULAR SAWS - 

HOT SAWS : DISC SAWS - ° 
BEST AND MOST 
UP-TO-DATE DESIGNS. 


Over 1000 Machines in use. 1028 
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THE “PRESIDENT” SCREW-CUTTING LATHE 


+4 —— tr “a. - 





24 in. SWING, 10 and 12 ft. BEDS. 


Double Back Geared. 


Double Plate Apron. 
Feed Shaft and Lead Screw Drives 


Three-handle Feed. Hole in Spindle 24 in. 


reversing in head. Feed Reverses also fitted on Apron. 


IrNm STO cE. 


25 











1. MY, 
Oe 


For Steam, Explosion & Diesel Engines, 
Made in 13 forms and sizes, 
with single & continuous recording drums, 
Adopted by the Admiralty, 
and Principal Engine Builders. 


AVOID WORTHLESS IMITATIONS. a 
HOPKINSON 
FLASHLIGHT" INDICATOR 


With Camera or Observation Telescope 
for high-speed steam & explosion engines. 


SELLERS’ PORTABLE 
DYNAMOMETER 
FOR BRAKE HP. TESTS. 


** McINNES-DOBBIE " 
PRESSURE & VACUUM GAUGES, 
RECORDING GAUGES, 
SPEEDOMETERS, TACHOMETERS, 


STEAM SEPARATING CALORIMETERS, 
axp HIGH-CLASS 5238 





Enaine & Boicer SPECIALTIES. 


57, BOTHWELL ST., GLASCOW. 


CONDENSERS 




















STEEL 


al oie al 


> 





4977 


IRON FORCINGS 


SPECIALITIES 


CRANKS 


bow 
— HAFTS 
= Fin , COMPLE TE 
| NISHED ME 


TUNNEL 


AND FINISHE 
WITH BOLT 


‘ 
Stl, _# 
mt 


il AW 
) 
a 
ES ; 


FIFE FORCE COMPANY: = 


ON ADMIRALTY & WAR OFFICE LISTS 


KIRKCALDY. SCOTLAND . 





: Telegrams: “ Homans.” 





| 


4 
Im 

BEjecetor Ze. with 

Bf Pavent Automatic 








Improved Steam Blowers 
wag Valve. for burning dust fuel. 
APFLY— 
LEDWARD & BECKETT, L™- 


BROADWAY OHAMBERS, 
DSTMINSTHIR, &.w. 











“ASHTON” 


HIGH-GRADE 


LOCOMOTIVE POP VALVES 


Chime Whistles and Whistle 
Valves 


PRESSURE GAUGES AND) 
GAUGE TESTING SETS 


Wheel Recording 
Press Gauges 


eR 


HOBDELL, WAY @ C0., 


. 124-7, MINORIES, LONDON, E. 





Telephone: Avanvz 3810. 8507 
CONTRACTORS TO H.M. GOVERNMENT. 
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SHELL 


VARNISHING & PAINTING. 


THE 5329 


AIROSTYLE 


COMPRESSED AIR SYSTEM 
EFFECTS AN IMMENSE SAVING AND CAN BE READILY OPERATED BY UNSKILLED LABOUR, MALE OR FEMALE. 
When enquiring, please state size of Shell and output. 


THE AIROSTYLE & LITHOS Ltd., Engineers, 35, St. Bride St. ‘i¢ss'° LONDON, B.C. TELE Sams: aizosryts, reer, Lonpon.” 























Siemens- Martin ‘gum Open Hearth Steel 


BOILER ®* PLATES 


Riis Shin, ‘Teuk, Beige, “‘Fiecbex-s0d-Soecial Place. ) 


Soft Weldmg and Flanging Plates for Furnace and other Purposes: Thicknesses from } inch up to 6 inches. | 


STEWARTS and LLOYDS, Lr. 


On Admiralty and 41, OSWALD STREET, GLASGOW. Board of Trade Lists. 














IcE & REFRIGERATING MACHINERY 
ano INSULATION. 














Land Carbonic Anhydride and Marine 
Installations. = Tr Installations. 
THE LIVERPOOL REFRIGERATION COMPANY, Lt. 
LONDON OFFICE: Contractors to H.M. Admiralty, 

London House, New London Street, E.C. COLONIAL HOUSE, LIVERPOOL. 











QUICK DELIVERIES 


AND KEEN COMPETITIVE PRICES FOR 


PHOSPHOR BRONZE cxstincs” 


ALL GRADES TO MEET ANY SPECIFICATION INCLUDING ADMIRALTY AND WAR OFFICE. 


HIGH-CLASS STEAM FITTINGS AND BOILER MOUNTINGS. ADMIRALTY 
GUN-METAL AND ALUMINIUM CASTINGS, ANTI-FRICTION METALS. 


xr. mM BIRnREaTaTT & Sons, _ 
Contractors A Vw _mpemnasTy HANLEY, Staffs. 524 TELE eee err, HANLEY. 
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SIEMENS OPEN HEARTH PROCESS ONLY. 


BARS, ANGLES, CHANNELS, ZEDS, &c., 
ALSO REELED AND DOUBLE REELED BARS FOR STAYS, &c. 


= STEEL PLATES 


“WIGH TENSILE STEEL AS SUPPLIED TO THE ADMIRALTY, BOARD OF TRADE, LLOYDS AND BRITISH CORPORATION 
SPECIAL STEEL AS SUPPLIED TO THE BRITISH AND FOREIGN GOVERNMENTS, 


DAVID COLVILLE & SONS, LD. 


DALZELL STEEL & IRON WORKS, SPECIALITY BOILER PLATES. 
BoiLer BRAND. MOTHERWELL. 


ROBERT STEPHENSON & CO., LIMITED, 


Eocomotiwe Builders, DARLINGTon. 




















ESTABLISHED AT NEWCASTLE, 1821. NEW WORKS OPENED AT DARLINGTON, 1902. 
WORKS : 
LONDON OFFICE: Telegrams— 
ROCKET, DARLINGTON. 
Sanctuary House, sin Veidiees- 
WESTMINSTER, S.W. 2700. 
Telegrams— Codes— 
ALTISCOPE, LONDON. Engineering Standards, ABC 
Nat. Telephone— (5th Edition), Engineering 





No. 650, VICTORIA. Telegraph (2nd Edition), and 
Kendall’s. 





1130 


LOCOMOTIVES OF THE HIGHEST CLASS UP TO ANY SIZE AND CAPACITY. 
_ Special Locomotives : Compound or Simple Expansion, Articulated, or other Types with Flexible Wheelbase to suit any Gauge of Rail and Conditions of Service. 


IMPROVED VACUUM BRAKE APPARATUS. 


“CRAB" CYLINDER AND RIGGING 


(A: h 

















GREAT SAVING NO BRAKE 
IN WEIGHT SHAFT. 
OF: RIGGING. 

VERTICAL 

BLOCK STRESS ON 
PRESSURES UNDERFRAME 
COMPENSATED. ELIMINATED. 








THE CONSOLIDATED BRAKE & ENGINEERING —heggaaamaia LTD., 
421, MOORE IFAI. DS, L-ONDPDoW, F.C. 
Telegrams:—Vacuo, Ave., London. Phone :—2710, London Wall, Code-—-A BOC. 5th Edition. 
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ON ADMIRALTY LIST. 


Telegrams: 
BESSEMER, SHEFFIELD, 





STHEL MANUFACTURERS. 


<pECIALITIEs, 


FORGE INGOTS up To 25 TONS. 


FORGED CHROME 
STEEL SHOES ano DIES. 


FOR GOLD MINING 
PURPOSES. 





LARGEST OUTPUT OF 





AND AT BOLTON (LANCS.) 


Telegrams: 
BESSEMER, BOLTON. 


opEClAl/Tle, 


SHAFTING 


OF ALL DESCRIPTIONS FOR 
MARINE AND LAND ENGINES. 














ROLLED BARS, FLATS, 
ANGLES, COLLIERY 








RAILS, 
AT ENSIGN Faun. FISHPLATES, SPRING 
ROLLERS ano PATHS STEEL 

ror QUARTZ CRUSHING, AND SPECIAL SECTIONS. 

er ‘aa REELED 

CASE BARS. 
HARDENING BILLETS 

STEELS. & 

— BLOOMS 
HIGH FROM 
TENSILE 2°—12° SQ. 

STEEL CONTRACTORS 
wre <meta COLONIAL, 
ORDNAN 
WORK. — 

CONTRACTORS FOREIGN 

a em GOVERNMENTS 

WAR OFFICE, Selle zy ai 

CROWN AGENTS : FOREIGN 

FOR THE BUILT-UP ann SOLID CRANK AXLES, win GuaRANTEED MILEAGE. anno CRANK _ RAILWAYS, 
eovomes. SHAFTS, TYRES, ano AXLES, or att tyres, for Railways, Tramways, &c. &e. 
SPECIAL HIGH-TENSILE TYRES, “ARGENTINE” BRAND, for Locomotives, &c. 
WELDLESS CRANK HOOPS, BOILER RINGS ano ANGLE RINGS. cap 








A 


a 





ae 


THE ‘REES ROTURBO MIG. CO., bro, worverameton 


REES-ROTURBO 
ROTARY JET 


AIR PUMPS 


CONDENSERS. 


Lonpon OFFICE: 
Hastings House, 
Norfolk St., Strand, W.C. 


Tel.—900, Wolverhampton. 
165i, Central, London. 


HIGH (EFFICIENCY) ROTURBO MINE PUMP, 95,000 G.P.H., 


240 FEET HEAD. 


ENGLAND. 


REES-ROTURBO 
REVOLVING PRESSURE CHAMBER ‘ 
CENTRIFUGAL 

PUMPS. 
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The Cutting-off Problem. 


Shall we use hack saws, band saws, circular saws, 
or rotary cutting-off machines ? 








All have their points, all possess some advantage not posséssed by the others. 
When considering this problem, it is necessary to set down the whole case, including 
first cost, upkeep, power, labour, and last but not least, wastage of material. 


The advantages possessed by Racine Hack Sawing Machines may .be briefly 
stated as follows :— 5 


(1) For accuracy of cut they compare favourably with any other type of machine. 
(2) For a given output their first cost will generally be less than any other type of -machine. 


(3) .They use up considerably less power 
and can be operated by much cheaper labour 
than any other type of machine. 


(4) The cost of saw blades need not be a 
big item, owing to the positive relief and the 
draw stroke. 


(5) They waste so much less material that 
this item alone should ensure a favourable 
consideration for these machines. 


6in., 12in., and 12in. by 15in. Machines 
in Stock. 


SOLE AGENTS: 
PATENTED JULY 13 1909 pans. ALFRED HERBERT LTD. 
OTHER PATENTS PENDING 
COVENTRY, 
Od 3300 


THE LEEDS FORGE 6O., LTD., LEEDS 


Pioneers in the 
Design and 
Manufacture of 
Pressed Steel 
Underframes and. 
Bogies, and 
All-Steel 











LONDON OFFICE :— 
= Caxton House, 
Railway Passenger 


Carriages and = .. WESTMINSTER 
Wagons. UGANDA RAILWAY. wo 


BOGIE HIGH SIDED WAGON with Fox’s Pressed Steel Underframe and Bogies 
__ and Lane's Patent Corrugated Pressed Steel Doors. —— 





E 
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CRAVEN BROTHERS manchester LIMITED, 


ORAVEN, REDDISE. Vauxhall Wor ks, REDDISH, STOCKPORT. Ne. $61 HEATON MOOR. 


@Gentractors to the War Office, Admiralty, Colonial and indian Governments. Established 1853. 











HIGH-CLASS MODERN 


MACHINE TOOLS 


for Locomotive, Railway Carriage and Wagon Works, 
Ordnance, Marine and General Purposes. 


CRANES ano LIFTING MACHINERY 


of all Types to any Capacity. 
























GROUND TRAVERSERS 


for Locomotives and Carriages. on 


HYDRAULIC MACHINERY, 
Pit SHAFTING, HANGERS, &c. 


5-ton Three-motor Electrically-driven Independent Jib Crane. Quotations given for Castings up to 43 tons weight. 











aa 
18-Pdr. 3°35" H.E. SHELLS 


drilled from the solid 


PEER HOU FE 
is the output obtainable from our new 


30-in. HIGH-POWER DRILL 


This will convey some idea of its capacity. 





Sold at £150 as a single purpose machine, 
with one speed and feed, it may afterwards 
be readily converted into a general manu- 
facturing drilling machine by the addition of 
four-speed cones, back gears and a nine-speed 
auto-feed gear box. 


Weight, complete, 3 tons, 3 cwt. 1 qr. Spindle 
dia. 2 in. (greater than on any other machine 
of same capacity); spindle feed 18 in. 


WRITE FOR FULL SPECIFICATION. 


4810 
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+ NCI. 


ay Manufacturers 
qs 





Mou, ding 
Acetylene Welding Perfected. 


Send us your Work. We guarantee satisfaction. 





Our Motor Lorries collect and deliver, 
when necessary—any distance. 


JOSEPH EVANS & COMPANY, Limitep, 


Liverpool Street Mills, 
C Bee 9 BIRMINGHAM, _— “erinesys{ CENTRAL 35 RS 


Qgz- os 
i S 
Gg, Drop Forgings eee 


———_$_———————_— 


‘MIRIS Bullet Proof 
STEEL 


: 









































“Somewhere in France’ 


On the Armoured Cars of Great Britain and France ““MIRIS” Steel 
is providing a sure shield for our fighting men against the deadly Mauser ie ei, Sa 
Bullet. Large quantities of this Steel have been supplied to the British Ce TH ea Zn} iN) 
and French War Offices—also for Armoured Motor Cars supplied to Weh SA Mila 
the Russian Government. It answers all the specifications required BA py Sooise¥ ist fy WO 
and is giving the greatest satisfaction. BY ate Wis = Mga 
““MIRIS” Nickel Steel, as used for Bullet proof plates, has great , 
tensile strength and toughness. It can be welded to itself as easily as 
ordinary mild Steel. By using this Steel for MOTOR CARS lighter 


axles and chassis can be produced without sacrificing strength. 


\"'l 

















“MIRIS” Steel does not deteriorate in re-heating or re-hardening. 
We make it for a variety of uses (Gears, Pinions, Clutches, Cams, Pv, a . ME 
&c.), and can give prompt delivery. = 


Write for Estimates and tull particulars. 6317 


THE MIRIS STEEL COMPANY, Ltd. 
5, HOLBORN, LONDON, E.C. 


GRY Perseverance Wks., Neepsend Lane, SHEFFIELD. 


"Rane MARY 
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ROYCE LIMITED 


TRAFFORD PARK, 
5 MANCHESTER 


SPECIALISE IN THE FOLLOWING PRODUCTIONS: 


TELEPHONES 
690 69! 692, TrarrorD Park 
(Three Lines). 
TELEGRAMS 
SwitcrH, MANCHESTER. 


CaBLEGRAMS 
Switcn, MANCHESTER, ENGLAND. 


Coves 
ABC 5TH EpiTion. 
LigBER’s, 
WESTERN UNION. 


ALSO 








DYNAMOS & MOTORS 


Electrical Cranes (Jib, Overhead and Goliath types). 


Electrical Capstans (Ordinary and “Royce” Patent 
Free Bollard types.) 


Electrical Transporters and Pulley Blocks. 
Electrical Winches and Goods Hoists. 


FOR ALL PURPOSES FOR 
DIRECT CURRENT. 








Please send us your enquiries. sr97 














ARCHDALE 


| All-Gear 
Sensitive and 
Radial Drill. 

















NINE SPINDLE SPEEDS. 


Spindle Balanced by Compensated Spring. 
Lever for Stopping, Starting and Reversing 
carried on the saddle. 
Large adjustable work table. 
Delile: up toi in. holes in mild steel. 


Made in 2 sizes, 32’ ‘and 3 38° yoy 


| RADIAL DRILLS from 24 ft. to 6 ft. 
radius of nme. 


ae ARCHDALE & CO., Ltd. 




















Ledsam Street, BIRMINGHAM. on 
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YARROW’'S sHALLowpRaucHT STEAMERS. 


























FOS ul aL 3 La 
aoe a 

















Messrs. YARROW make a speciality of SHALLOW-DRAUGHT RIVER STEAMERS, either propelled by a STERN-WHEEL or by SCREWS working in TUNNELS 
fitted with YARROW’S PATENT HINGED FLAP aft, by which means a considerable increase of speed is obtained without increase of cost. 4947 


Messrs. YARROW’S Ltd., of Victoria, British Columbia, Shipbuilders, Ship Repairers and Engineers, are associated with Messrs YARROW & CO., Ltd., Glasgow. 


YARROW & CO., uta. GLASGOW (F327... 


JAMES HOWDEN « CO., wo, GLASGOW. 


MANUFACTURERS 
“IMPULSE” STEAM TURBINES, SPECIALLY since FOR LARGE UNITS. 
HIGH-SPEED STEAM ENGINES. 








MANCHESTER— 
86, Cross Street. 


LONDON OFFICES— 


NEWCASTLE— 
90, Pilgrim Street. 


Caxton House, 
Westminster, S.W. 


and 
9, Billiter Square, E.C. 


BELFAST— 
137, Royal Avenue. 





750 KWT. “HOWDEN” MIXED PRESSURE TURBO GENERATOR 
installed at Nobel's Explosives, Ltd., Stevenston, N.B. 


PATENTEES AND MANUFACTURERS OF HOWDERN’S FORCED DRAUGHT; 
WALLSEND-HOWDEN OIL BURNING SYSTEM. 
PATENT COMBINATION WATER-TUBE BOILERS ; 
AND VENTILATING FANS. 


JAMES HOWDEN & CO., LTD., GLASGOW. 














is) 
— 
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le 


i 


SOMO MILAN NOAA 
Rotary Converters ci SS 


in a Railway Sub-station 


om 


AVING a highly trained staff 
H of engineers, and a long 
and extensive experience in_ the 
design and manufacture of all classes 
of Electrical Apparatus, we are able 
to undertake the Construction and 
Electrification of Railways throughout ; 


comprising the Power House Equip- 





ment, Sub- station Plant, Train 
Equipments, and Track Construction. 


Two Dick, Kerr 1,000 K.w. Rotary Converters and Transformers in 
Sub-station of the Lancashire and Yorkshire Railway. 


DICK, KERR 


& CO., LIMITED, 


ABCHURCH YARD, CANNON STREET, LONDON, E.C. 4se7 


Branches: MANCHESTER, NEWCASTLE, JOHANNESBURG, TOKYO, SYDNEY, 
BUENOS AIRES, RIO DE JANEIRO and MILAN. 


Sa AAA 


WILLIAM BEARDMORE & CO., LTD. 


Tersgrams: “BEARDMORE, GLASGOW.” “BEARDMORE, DALMUIRB.* 


SURINAM 
SalI A 














onnste sallinaamadeiiaaeeee. Steel Manufacturers, Forgemasters, 
WAR SHIPS, Gun and Armour Plate Makers, 






MAIL STEAMERS, qc... , . 
CARGO VESSELS. Shipbuilders & Engineers. GLASGOW. 


SHAE rs AXLES iii 


pores apa AR MOU R PLATES Por LOCOMOTIVER, GARMAGED end WHGOR, 


SHIP & BOILER PLATES & SHEETS. 9 
HYDRAULIC FLANGED WHEELS & AXLES 
BOILER FRONTS, ENDS AND FLUES, ene 
i EiaGiniie, | ORDNANCE. | it ss un ues 


OIL ENGINES. All facilities afforded for TESTING at the Works. 


STEEL CASTINGS iutssicns” 
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The Standard Ball Bearing 














THE HOFFMANN 
BRITISH MFG. CO., LTD., 
THROUGHOUT. CHELMSFORD. 


CARDNER OIL anp GAS ENGINES 


Exom 4 to 200 Bue. 














GARDNER SUCTION 
GAS PRODUCERS, 


From 15 to 150 B.HP. 
SPIRIT ENGINES, 
ALCOHOL ENGINES, 
HIGH-SPEED 
VERTICAL ENGINES 


For LAUNCHES, HEAVY VEHICLES, &c. 
OIL, SPIRIT or ALCOHOL. 


L. Gardner & Sons, Ltd. 


Barton Halli Engine Works, 


PATRICROFT, MANCHESTER. 


Telegrams—‘** THEOREM, PATRICROFT.” 
Telephone—No. 401 ECCLES (4 lines). 


SHOWROOMS— 


LONDON - NORRIS, HENTY AND 


GARDNER'S, Ltd., 
GARDNER HIGH COMPRESSION ENGINE FOR CRUDE AND RESIDUAL OILS. 87, Queen Victoria St., E.0. 


Telephone—No. 9702, CITY. 1865 
Telegraphic Address :—‘‘ NORNODESTE, CANNON, 
LONDON” (Charged as two words only). 


NEWCASTLE SHOWROOMS—NORRIS, HENTY & GARDNER'S, Ltd., Milburn GLASGOW - 45, Bothwell Street. 
House, (Floor A.), Newcastle-on-Tyne. LIVERPOOL 701, Tower Buildings. 
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1915 DESIGN 
DRIVING- 


WHEEL 
LATHE. 


For turning driving-wheels in 
the shortest possible time. The 
machine is considerably heavier 
than any previous model and 
embodies many valuable new 
features in addition to all of 
our former well-known time and 
labour-saving devices. 


Pneumatic Tool Clamps. 
Pneumatic Clamp and Power 
traverse for right-hand headstock 
Enclosed Headstocks. 

Calipering Device. 64 sass 


Push Button Control. "90 in. DRIVING-WHEEL LATHE—1915 DESIGN. 


NILES-BEMENT-POND CO. iii 'sc \onim, 81 


AGES »—FRANOE--Giaenser & Perreaud, 18-20, Faubourg du Temple, RUSSIA-—S. G. Martin & Company, Ltd., Gogol St. No. 21, 

Petrograd, and Varvarka, Srednie Riadi 242, Moscow. HOLLAND-—B. 8. i; Suis & & Zonen, Ltd., Technische Afdeeling IL, Rotterdam. WAPAN-—The F. W. 

eee ae Oo., 6, Takiyama-Cho, Kyobashi-ku, Tokyo. /7ALY-—Ing. Eroole Vaghi, Milan. SRAZ#L—Comptoir Technique Brésilien, P.O. Box 802, Rio de Janeiro. 
PERU-W. R. Grace & Oompany, Lima. OGHILE—International Machinery Co., Lovande, 540, Santiago; and Nitrate Agencies, Ltd., Antofagasta and Iquique. 


TURBINE GEARS, L™: 


























HYDE. 


DOUBLE HELICAL GEARS for att Purposes 

















PUMP DRIVE, 170 H.P., 4'70/60 R.P.M. 52m 





TELEPHONE: 41 HYDE. TELEGRAMS: ‘GEARS, HYDE.” 
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National Gas Engine Co., 


LIMITED, 











AS SUPPLIED 








SPECIAL 
FOR FEATURES. 
Spinning Reliability. 
Mills. Regularity of 
Speed. 
Weaving 
Sheds, Low Fuel & Oil 
Collieries, &c. Consumption. 
Electric Driving for Positive 
all purposes. Starting. 





Installation of TWO 1000 B.HP. ENGINES, coupled to Alternators, at a Municipal Power Station. 


WORKS and OFFICE: Ashton-under-Lyne, MANCHESTER. 
LONDON SHOWROOM: 75a, Queen Victoria Street, LONDON, E.C. 6150 
a Prise at London Exhibition, 190%, 


DREDGING PLANT ===: 


Bow and Stern Well Centre and Side Ladder Bucket Barge-Loading and Hopper Dredgers, Suction Dredgers, Hydraulic and Mechanica} 
Agitators, Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, Tugs, Ferries, Paddle and Screw Steamers. 

















Up to the Largest 
Dimensions and and Capabilities. 








Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 


FERGUSON BROTHERS ¢@or ciasgw, LTD. 


SHIPBUILDERS AND ENCINEERS. 


ON WAR OFFICE AND ADMIRALTY LISTS. NEWARK WORKS, PWOR'T GLASGow. Tele, Address: DREDGER, PORT-GLASGOW, 
F 











38 ENGINEERING [JUNE 30, 1016, 











THe WeEiIrR TurRBINE-DRIVEN FEED Pump 


is the only rotary machine designed and developed 
in every detail as a boiler-feeding unit by specialists 
in boiler feeding problems. 


It is not a centrifugal pom and a steam turbine mounted on 
a common baseplate, but a complete self-contained machine 


designed as a whole for boiler feeding—and boiler feeding only. 


The utmost — in design has been attained: the shaft has 
no couplings; there are only two bearings, with a single-stage 
pump wheel and one set of pressure sealing rings. 


It is suitable for the highest degrees of superheated steam 
without internal lubrication. The material of every part is 
carefully selected to meet the conditions. 





Simple and reliable. Specially suitable for large units. — 
Small weight and space occupied. Low maintenance cost. 


G. & J. WEIR, Ltd., Cathcart, GLASGOW. 


























Railing Heads, Spanners, and 
General Drop Forgings. 
Wrought-Iron Screwed Gate Hangers. 























Quotations for any kind of Drop Forgings in Iron or Steel, Finished or Unfinished. 


BAXTER, VAUGHAN & CO. 


GENERAL ahi uke PIERCERS, DIESINKERS, &c., 
Falcon Works, WOLVERHAMPTON, Eng. 


ILLUSTRATED LIST ON APPLICATION: Telegrams—“ WROUGHT, WOLVERHAMPTON.” ’Phone—1052 WOLVERHAMPTON. 
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TANGYE’S 


“HT” tvrpe GAS ENG 

















WITH “VARIABLE ADMISSION” GOVERNING. 


For 
** Works like 0. Steam driving alternators 
Engine. in parallel. 





SINGLE CYLINDER OR COUPLED ENGINES. 


TANGYES LTD., Birmincnan. 

























No. 205 B, 
Stationary Type. Starts in minutes. 
For Orude Oil sti yj 9} to 300 B.HP. + 
For Refined Petroleum 14,, 75 BHP. No Lam required except for 
Portable Type. starting. 


For Ornde Oil _ st... 9 to 45 BHP. No external flame when 
Por Refined Petroleum 14,, 35 B.HP. working. 
BRANCHES ;— 
Telegrams—Engimanu, Cannon, London. 
LONDON: 81, Cannon Street, E.C. Telephone—3144 Central. 





ADELAIDE... 61-63, Hindley 
Street. 
ALEXANDRIA.. Rue dela Gare du 
re. 
BOMBAY -.- Marshall's Build- 
ings, Ballard 
Road. 
BUENOS AIRES 333 Calle Peru 335. 
CAIRO .. -. Rue Bab - el - 
Hadeed. 
CALCUTTA  .. 99, Clive St., and 
25, Strand. 
CHRIST- 
CHURCH, N.z. } South Belt. 
DUBLIN .. -. Dickies Ware- 
house, South 
Dock Street. 
EAST LONDON \ Cambridge 
8S. Africa eo Street. 
GERALDTON, 
W.A. Marine Terrace. 
GLASGOW -. Paton Street. 
LAHORE -- Napier Road, 
Anarkalli. 
MADRAS -. 9, Second Line 
Beach (Post Box 
141 Madras E). 
MELBOURNE .. 585, Bourke St. 
MILAN .. .- Via Palermo 8-10 
PARIS .. .. 28, Boulevard de |’Hopital. 
SHANGHAI .. 20, Foochow Road. 
SYDNEY -. 8652, Kent Street. 
THE HAGUE .. 5, Verhulstetraat. 
TUNIS .. -- 109, Rue de Portugal. 





From a Photograph of the MCG 76 B.HP., “ Blackstone” Fuel Oil Engine. 
ESTIMATES & FULL PARTICULARS POST PREE. Telegrams—‘‘BLacustonns, StamrorD.” Telephones—Nos. 307 and 308 (Two Lines). Codes used—Al, ABO (4th and Sth Editions), Lixemn’s, Exenramuma, 5090 


BLACKSTONE & GO., L®. Stamford, England. 
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™ WALLSEND SLIPWAY 
ENGINEERING CO., Lr. 


WALLSEND-ON-TYNE. 


Engineers, Boilermakers, Iron & Brass Founders & Ship Repairers 


DESIGNERS AND BUILDERS OF THE TURBINE ENGINES 


RM.S. “MAURETANIA.”” 


BUILDERS of MACHINERY for WARSHIPS, including 
FIRST-CLASS CRUISERS and BATTLESHIPS of the 


“DREADNOUGHT” and SUPER-DREADNOUGHT 


CLASSES. 








PATENTEES LICENSEES AND MANUFACTURERS 


OIL-BURNING INSTALLATIONS 


FOR BOTH LAND AND MARINE WORK. 
Over 300 Steamers are at present running fitted with Oil-Burning 
Installations supplied by the Firm. 
FULL PARTICULARS AND SCHEMES ON APPLICATION. _ 











Works and Offices’ - WALLSEND-ON-TYNE. 


Telegraphic Address: “ WALL,” NEWCASTLE-ON-TYNE. 
Codes used: Bentiey’s Complete Phrase; ABC (6th Edition). 


London Office ~ = 30, Great St. Helens, E.C. 
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260 Ton Horizontal DRAWING PRESS, for drawing 12 in. Shells. 


HYDRAULIC 
MACHINERY 


FOR EVERY PURPOSE. 


Our line includes all types and sizes of 


PRESSES, ACCUMULATORS, 

INTENSIFIERS, RIVETERS, 

PUNCHES, SHEARS, BULL- 

DOZERS, OPERATING VALVES, 
&e. 


We also build CUT-OFF MACHINES 


in single and multiple head types, for cutting 

















= Rounds from one to fifteen inches in diameter. 
1000 Ton 


HYDRAULIC ACCUMULATOR. 
PIERCING PRESS, for 12 in. Shells. 


SOUTHWARK FOUNDRY & MAGHINE CO., 


PFPHoILADILYSeaIA, U.S.A. 

















0. . 
an % 100 Ton Triple Power SPRING BANDING PRESS. 2000 Ton EXTRUDING PRESS. Os? 
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ELECTRICAL MACHINERY 





ERECTING SHOP, STAFFORD WORKS. 





Electric Motors and Generators, Turbo-generators, Rotary Converters, 
Rolling Mill Motors, Tramway Motors and Controllers, 
Crane Motors and Controllers, 
Switchboards and Switchgear for all Industrial Purposes, 
High-tension Switchgear of all descriptions, Mining Switchgear, 
Starters and Regulators. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 


Lamp and Supplies 
CAXTON HOUSE, WESTMINSTER, S.W. 38 & 39, UPPER THAMES § STREET, E.C. 
Telephone : ARD 860. Telephone; CITY 
Telegrams : SIUIEMBRALOS Vic, LONDON.” Telegrams :  BIEMOTOR CENT, LONDON.” 
HOME BRANCH ADDRESSES: Works: STAFFORD and DALSTON, LONDON, N.E. 
BIRMINGHAM ~ Central Tel. No. 6907/8 Central. MANCHESTER . .. 
SHEFFIELD... .. 
SOUTHAMPTON 
BRANCHES IN PRINCIPAL TOWNS ABROAD. 
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PREPAREDNESS 


BEGINS AT HOME.—Are you prepared to order your raw material to specification 
to suit your requirements? Or to fill such an order? Is your sales argument as fearless as 
your competitor's ? There is only one way you can be sure of what you buy or sell— 
To TEST THE PHYSICAL PROPERTIES |! 


“ita. INSTALL A SCLEROSCOPE  ™"Siwo. 


30 in daily use at Woolwich Arsenal; 30 by American CanCo.; 25 by Packard Motor Car Co.; Remington 
Arms Co.; Westinghouse Co.'s, &c. Universally adopted as the International Standard Hardness Measure. 
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Rejected. Accepted. Bad. 
SHRAPNEL. STEEL. 
> THE SCLEROSCOPE. < 
Reads easy as a Thermometer. Simple asa Prick Punch. Can be operated | Is the ONLY Instrument on the Market that will measure, without 
by an ordinary Mechanic at the rate of 5000 Tests per day. Has DIAMOND special adjustment, the hardness of the. softest metals, and also the 
Faced Drop Hammer, thus insuring CONSTANCY and DEPENDABILITY. | HARDEST STEEL. Cheapest to buy and maintain. Most accurate. 


Lantern Slides for Lecture and Demonstration purposes supplied free on request. 
Send for our FREE 80-page BOOK on the Science and Testing of Metals. 
Sole Agents: 


Coats Machine Tool Company Ltd. 


RO = ig Vie London.” Caxton House, Westminster, S.W. usa tes lines). 
And at 78, St. Vincent St., GLASGOW. Goldsmith’s Hall, Pilgrim St.. NEWCASTLE-ON-TYNE. 
Telephone : Central 2761. Telegrams : ‘‘ OoLcomacai, GLAseow.” Telephone : 3766. Telegrams: “‘OoLcomacni!, NEWCASTLE-ON-TYnE.” 


ALSO SOLE AGENTS FOR—New Britain Machine Co., New Britain, Conn.; International Machine Tool Oo., Indianapolis, Indiana ; 
Colburn Machine Tool Co., Franklin, Pa.; Celfor Tool Co., Buchanan, Mich.; W. B. bam a Machinery Co., 8t. Louis, Mo., ; 
Murechey Machine and Tool Co., Detroit, Mich.; Gilman & Son, Spri » &e 4229 
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MATTHEW PAUL & G0,, Li? 


LEVENWEORD worxs, DUMBAFE Ton. 








CENTRIFUGAL | PUMPS 


AND ENGINES. 




















DYNAMO ENGINES. sas FANS AND ENGINES. 
LONDON OFFICE:—PALACE CHAMBERS, WESTMINSTER, S.W. 
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FITTED WITH 
BATEMAN PATENT 
PLANO” DRIVE 








Telephone—210, CENTRAL. 





Te.zrHorr—154, KEIGHLEY. 
GLASGOW OFFICE—Central Chambers, 93, Hope Street. 


Telegrams—” FAIRMAN, GLASGOW.” 





5070 


Head Offices and Works:— EASTWOOD, KEIGHLEY. 


*‘BACK VIEW OF THIS MACHINE APPEARED TWO ISSUES AGO. 








| 


WARD, HAGGAS & SMITH, 











Telephone—3190, VICTORIA (2 lines). 


Tetzcrams—‘*PLANERS, KEIGHLEY.” 


LONDON OFFICE—38, Victoria Street, Westminster, S.W. 


Bateman’s | 
PATENT OPEN SIDE 
RADIUS 
PLANER. 


Sole Proprietors and Manufacturers: 
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VICKERS HOUSE, BROADWAY, LONDON, 5.W. 
WARSHIPS; MAIL AND PASSENGER STEAMERS. AIRCRAFT. 

OFFENSIVE | 

ICEBREAKERS, and 
DREDGERS, DEFENSIVE \ 
AND OTHER AUTOMATIC | 

SPECIAL CRAFT. SUBMARINE 

MINES. 
FLOATING DOCKS. ARMOUR Gg 
PLATES. 
bones os 
— A, 
FLOATING PROJECTILES | 
CRANES. and 1 
EXPLOSIVES. WV 
aes \ 
STEAM, OlL, PP \ 
and 
ee hog nag | 

TURBINES. nec 
SERVICE. 

Hydraulic Forging Press operating upon Large Hollow Marine Shaft. : River Don Workx:;, Sheffield. 

Works :—SHEFFIELD, BARROW-IN-FURNESS, BIRMINGHAM, CRAYFORD, ERITH, IPSWICH, DARTFORD. \ 
} 
—S——SSBDS_ SSS QQ SSS SSSSSSSS—SSSSSsSSSZS SSE 








VICKERS ume | 


























66 99 \ 
LIGHT AS ALUMINIUM. STRONG AS STEEL. i 


An alloy of Aluminium with the strength and hardness of Mild Steel, but having only one-third of its weight. i) 








(REG. TRADE MARE.) \ 


Will not rust. Almost unaffected by sea water. 

















————— 


SS 





a 


VICKERS ; HOUSE, | BROADWAY, LONDON, S.W. 


Licensee and Distributor for the United States— 
The American Duralumin Company, Hanover Bank Buildings, Nassau and Pine Streets, New York. 





—— 
——— 
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| VIC <ERS | LIMITED. | 


SMALL TOOLS. 


| 
VICKERS VANADIUM HIGH-POWER : | 
DHIL-LS | 


(Made cf Vanadium High-Speed Steel). 


—— A 
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LAS 








| 
PATENT ADJUSTABLE REAMERS. 








The Standard Tools Af Comennnigatians ti: EFFICIENCY. \ 

for modern drilling Weeks CUPr~ —_——- iN 

and reaming practice. VICKERS HOUSE, BROADWAY, ECONOMY. 
LONDON, SW. 

Eee ee yess SSSSSSSqs es Y) 











CONTACTOR PANELS. 


For controlling crane motors, rolling mill 
motors, etc., on heavy circuits. 














High Tensile Steel Tyres | 
“ AUSTRALIA” BRAND. \ 























} 
STRAIGHT AXLES for Locomotives, Carriages, and Wagors. i 
The panel illustrated, supplied to important VICKERS VANADIUM HIGH SPEED STEEL. | 
steel works in Scotland, controls, in parallel , 
two 50 H.P. 220 volt, heavy crane motors. Forgings and Castings of every description. | 
River Don Works, SHEFFIELD. \ 
The Electric & Ordnance Accessories Go., Lid., | 
WARD END WORKS (Proprietors: Vickers Limitep}, BIRMINGHAM. Agent for France:-EUGENE BUISSON, 9, Rue de Nemours, Paris. ' 


——— 
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FOSTER PRAGTICAL PYROMETERS 


Specially arranged for Use by Government Contractors on 
Munition Manufacture and similar work. 


FOSTER INSTRUMENT CoO., 


LETCHWORTH, Herts, England. 





Boyle's AirPump” Ventilator 


Has Double the Extracting Power of earlier forms. 


Awarded the £50 Prize, with Grand Diploma (only Prize offered), at the International 
Ventilation Competition, London. Highest Award for Ventilation, Paris, Two Gold Medals, 


ROBERT BOYLE & SON, 4, Holbom Viaduct, LONDON. 




















Blake-Marsden 


Rock - Breakers are Different. 


The first Rock-Breaker built in England 


was a Blake-Marsden. The original design 
was very successful and has served as a model 
for most Rock-Breakers made to-day. We have 
steadily improved on our designs making essential 
improvements, ensuring greater efficiency and en- 
durance. The Blake - Marsden Rock- 
Breakers have unfaltering maintained their 
supreme superiority for over half-a-century. 


Rejuvenate your Jaw-Breaker— any 
make—by fitting with Blake-Marsden 
Manganese Jaws and Side Plates. 


H. R. MARSDEN, Ltd., rounoey, LEEDS. 











Blake-Marsden “Y” Type, All Steel, Rock-Breaker. 







































The Paxman-Lentz Engine and Economic 
Boiler form an economical combination for 

driving machinery engaged on Munitions. 5901 
Further particulars upon application to :— 
Davey, Paxman & Co., Ltd., 


COLCHESTER, and 78, Queen Victoria Street, E.C. 


















Life is at Stake. 


Aé6 








is essential: striking testimony to the supreme reliability of 


Wherever brake or clutch linings are used life is at stake. On motor-cars, 2 
winding engines, cranes, lifts, trams, buses, &c., there is always the danger 


that a slipping clutch or brake will result in loss of life. It behoves those 
who are responsible to see that everything possible is done to secure safety GOLLUTOR AND BRAEHZE LININGS. 
| with efficiency. The perfect material is ‘“ Ferodo” clutch and brake Contractors to Se Sit Glee ae Atawaty, Senden Consral Omnibus Company, ant 


linings. These engage smoothly and silently, are certain in action, never 
“seize” and release instantly. They are used on the underground THE HERBERT FROOD Co., LTD. 


Railways of London and Paris, where quick deceleration and reliability 











Underground Electric Railways of London and Paris. List BS from 


Wires—‘ Friction, Chapel.” Works: CHAPEL-EN-LE-FRITH. Phones—19and 20, Chapel. 
LONDON: 39, Upper Rathbone Place, W. BIRMINGHAM: 202, Corporation Street. 
BRISTOL: Bristol Bridge. 4830 @ 




















MAKERS OF ALL KINDS OF 


Stone Breaking 


Ore Crushing Machinery 


Including GYRATORY, JAW 
AND DISC CRUSHERS 


——— 5336 


Steel Castings & Forgings 


of all descriptions from a few lbs. in weight up to 25 Tons. 








ao c 


The Largest Manufacturing Capacity in 
the World for ARMOUR-PIERCING 


PROJECTILES 


ALSO OTHER 


WAR MATERIAL 


COMPLETE TRAMWAY 
LAY-OUTS WITH POINTS 
AND CROSSINGS. 


Sole Makers of HADFIELD’S PATENT 


“ERA” Manganese Steel 


THE SUPREME MATERIAL for Railway 

and Tramway Special Track-work; also 

Wearing Parts of Stone Breaking, 
Ore Crushing and other Machinery. 























| Works Hecla and East an and Baet Tact, Werk 
or area I10 acres. 
Lon Office: forfolk Ho » 
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= ~<=~§, SMITH & SONS, L?® a 
a) TRAFALGAR RE mye W.C. rm 


6, GRAND HOTEL BUILDINGS, 


ESTABLISHED 1851. 
WATCH & CHRONOMETER 
MAKERS TO THE 
ADMIRALTY, 










and 68, PICCADILLY, W. 
By Appointment to H.M. 
The Late King Edward VII. 
Holders of Five 





















&C., &C. owen os . Royal Warrants. 
CHRONOSCOPE Ber- o yay, Pt CHRONOSCOPE 
9 s > \ As recommended by 
TIME OF FLIGHT the Munitions Inven- 
tions Department. 
INSTRUMENT ¢ For Fuse Timings 
‘4 and for timing other 
PATENT. oe observations to the 
e- Irreducible Minimum. 
Recording in 1/50th 2 4093 
and 1/100th seconds. =} 
—_ ont wannats = NICKEL CASES, 
m New Type, 30 MinuTe, “aie FULLY JEWELLED 
ECONDS AND FiFTH SECOND MOVEMENTS. 
** ENGINEERING,” 

CHRONOGRAPH, NON-MAGNETIC, May 19th, 1916. 1/50th second #8 10s. CHRONOGRAPH WATCHES 
With Split Seconds as Illustrated GSR <ks. 1/50th split ,, £12 10s. In Oxydised Steel or Silver Cases from << ke 
With Single Hand, Nickel or Fullest particulars 1/100th second £10 10s, 18-ct. Gold from... .. £LGS 2Gs 

Oxydised Steel Cases .. ..<6552 &£@Os. on application. 1/100th ,, split £16 10s. See Catalogue for full particulars. 








— 








STEAM 
TURBINES 


—— AND —— 
HIGH-SPEED 


1879 STEAM ENGINES. 1916 
PETER BROTHERHOOD, 


PETERBOROUGH. ; 


W.H.ALLEN,SON: CO. LD 


Queen’s Engineering Works, BEDFORD, pela 

















Vertical Enclosed 


OIL“°GAS 
ENGINES 


For Driving Direct 


DYNAMOS, 


FANS, , oT eM FORCED 
PUMPS, co. 55 B HP. Four Cylinder Paraffin és Engine. LUBRICATION. 


Suitable for Working 
with 


PARAFFIN, 
PETROL, o- 


TOWN, o- 
PRODUCER GAS 














50 [SUPPLEMENT page 11] ENGINEERING [June 30, 1916. 














PRESCOT 
ELECTRIC CHAIN WELDERS. 





No. 51B. CHAIN WELDER. 


The chain is first produced on a Prescot Bender from the 
rod, and is then passed through the welding machine, 
where the joints of the link are welded up, The Machine 
is power driven, ana welds links made of 5,” to 2%” steel 
rod at the rate of from 12 to 18 links per minute. 


Made at Prescot by 


BRITISH INSULATED & HELSBY GABLES, 


LIMITED, 


PRESCOT, LANCASHIRE. 


Manufacturers of Electrical Cables, Copper Wires, Paper Pinions, 
Enamelled Wires, Cotton Covered Wires, Feeder Pillars, 
Joint Boxes, &c., &c. 


OVERSEA BRANCHES: 


AUSTRALASIA: The Wool Exchange, King Street, Melbourne. 3538 
EASTERN INDIA: tl, Clive Street, Calcutta. . 
SOUTH AFRICA: Telegraph Manufacturing Co. (Colonial), Ltd., P.O. Box 2827, Johannesburg. 
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RICHARDS’ 
PERFECT PULLEYS. 


Guaranteed to Run True on the Shaft. 
CAST 
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: Also Shafting, 
IRON ce. oF Couplings, 

CENTRES. Hangers, and 
MILD Pedestals 
STEEL Others of all 
—_ bees fy _ descriptions. 


Catalogue on applicatioa to 


GEORGE RICHARDS C0.,L’ 


Broadheath, near Manchester. 


= Representative: GEO. HOPKINS, 
“WHOLE PULLEY. 10, Sanctuary House, Broadway, Westminster, S.W. 





ePLiT PULLEY. 


PATENT SILENT AIR COMPRESSOR. 








SPECIAL FEATURES. 
Speed up to 
400 Revolutions per HIGH SPEED. 
Minute. 


ACCESSIBILITY. 
SILENT RUNNING. 
FORCED LUBRICATION. 





FITTED WITH OUR NEW PATENT MULTIPLE PLATE VALVES 
ALL SIZES UP TO 4000 OGUBIC FEET PER MINUTE. 


Amongst the users of these Compressors are the following well-known firms :— 


Compiete Catalogues will be sent on application. 741 
Caracrrr. Oaracrrr. Caracur 
Sir W. G. Armstrong, Whitworth & Co., Ltd., The Vauxhall Distillery, Liverpool. 3% OCompres- 

Neweastle-on-Tyne. 3 Oompressors.. each 300 & 600 ft. sors . 


. each 1500 ft. Tyne Shipbuilding Co., Willington Quay .. . 660 ft 
The Great Western Colliery Co., Ltd., Ponty- The Vulean Pounéry Ltd., Newton-le-Willows -» 1200 ft. Blyth Shipbuilding & Dry Dock Co., Blyth.. - 600 ft, 
pridd. 2 Compressors .. -- ee Cach 2000 ft. Brynhenllys Colliery Co., Swansea... .. 800 ft. Skinningrove Iron Co., Ltd., Carlin How ..  « 
The Clifton & Kersley Coal Co., Lta., Manchester 2000 ft. Midland Coal, Coke & Iron Co., Howenstle, Babcock & Wileox, Renfrew. 2 Compressors, each 400 ft, 
Glasbrook Bros., Swansea -- 2500 tt. Staffs. .. . ‘ 





- 600 ft. H.M. Dockyard, Haulbowline. 2 Compressors, each 200 ft. 
TILGHMAWN’S PATENT SAND BLAST cCcoO., 


L.'rD., 
BROADHEATH, .r MANCHESTER. 


Representative ts GEO. HOPKINS, 10, Sanctuary House, Broadway, Westminster, S.W. 














52 [SUPPLEMENT page Iv | ENGINEERING, [JUNE 30, 1916. 

















GLOBE- 

JOHNSTON 
ROTARY 
VALVELESS AIR PUMP. 


STEAM OR ELECTRICALLY DRIVEN, POSITIVE IN ACTION. 


“Unlike many other pumps which are described as rotary, this appliance is not a disguised reciprocating pump. 
it is truly a rotary pump, and is truly valveless."—Vide ENGINEERING, duly 28, 1915. 


DESIGNED FOR SERVICE AS AIR AND GAS GOMPRESSORS, CONDENSER PUMPS, 
VACUUM PUMPS, BLOWING ENGINES, &c. 


THE ACME OF SIMPLICITY: No Wearing Parts except 
Massive Ball Bearings. 









4736 


THE HIGHEST DEGREE OF VACUUM IS OBTAINABLE WITH LOW POWER 
CONSUMPTION. MINIMUM OF FLOOR SPACE REQUIRED. 


L0 FIRST GOST 


MAINTENANCE COST. 


For further particulars and prices, please write to 





Ciost - PNEUMATIC ENCINEERINC 


COMPANY LTD., 
1, VICTORIA STREET, LONDON, S.W. 


* ’ Representatives :—). F. WOLFF & 00., Lzp., Loxnon. EDMISTON, BROWN & ©O., Guaseow. 
J. D. ANDREW, Newoasvuz.on-Trxe.  R. D. WOOD, Livanroo. | JAMES TURNBULL & 00., 

Brrwinenam. SOUPER & GALLAGHAN, MANCHESTER. GILBERT LODGE & CO., 109, Pret 
} r Sraust, Sypwey, Avstraua. OO. W. MURATOFF & OO., PerroeraD. RIVORY, VALLIER & ©0., 
‘et Rus ADOLPHE Mix, Paris. Me. FRANTS ALLING, PuecaarpseaDs 4, CoPENHAGEM. TEKNISE 

THE ROTOR. OO., Daoxmmremnser 14, Onnwruma. De. T. SHIN, Toxro, Japan. 
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C. A. PARSONS co. L” 


Heaton Works, 
| _| NEWCASTLE-ON-TYNE. | | 


MANUFACTURERS OF 














STEAM TURBINES 


AND 


PARSONS’ 


CREEP CUT GEAR 


OF PROVED RELIABILITY. 


For Driving Slow-Speed, D.C. Dynamos, Textile and 
other Mill Machinery. 





























GEARED TURBINE JUTE MILL DRIVE. 











TURBO BLOWERS, COMPRESSORS, PUMPS, 
TURBO ALTERNATORS and CONDENSERS, 
SEARCH LIGHT REFLECTORS.  « 
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( WORM-GEARED ELECTRIC DRIVES 
or ROLLING MILLS. 








High Ratio Patent Worm and Spur Geared Non-reversing Mill Drive, 


extremely small current consumption running light. . . . 











Low Ratio Worm-Gear ee ne 























HENRY W ALLWORK & Co. Lr, 


\ MANCHESTER. 
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Size 5. Toggle Drawing Press. 390.—Notching Press. 640.—Coining Press. 
Accurately and rapidly slots core Coins sharp and clear impressions 


control. Cuts out and shapes - blanks held under pressure by the toggle plates for electric motors. on metal blanks at a rapid rate. 


metal blanks and components. motion. 


vd = 
_ e 
. - 
es 


Press 370.—A quick action 
Press, with Automatic Clutch Draws seamless metal vessels from 























| | PieRcine 





~ (TAYLOR & CHALLEN [7° ENGINEERS. 
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“* Bennis" Sprinkler Siokers 
increasing boiler duty. 





AKE a walk through your boiler-house 
with both eyes open. Note the waste of 
labour in handling—the antediluvian wheel- 

barrow, the slow and laborious transport of coal 
from one point to another. Note the coal that falls 
to the bottom of the Canal or is ground to powder 
as it falls to the floor, or is swept away unused to the 
rubbish heap. Note further how the opening of the 
furnace doors lets in the cold air and reduces efficiency, 
and how this constant cooling off and heating up 
again cause expansion and contraction of the boiler 
plates. (Incidentally you might try and calculate 
how soon you will have to get a new boiler in 
consequence.) Note the appearance of the grates 
and the uneven distribution of the coal and remind 
yourself that the thin spots on the fuel bed are leading 
to excess air and consequent lowering of efficiency. 


Then picture to yourself the coal being taken from 
the Barge or Railway Truck, and carried direct 
to the Stokers, smoothly, expeditiously and - auto- 
matically by “ BENNIS” Automatic Elevators and 
Conveyors. The Elevators being fitted with thc 
Patent Self-starting and Self-stopping mechanism, the 
need for permanent attendance is eliminated. See 
how the “ BENNIS” Stoker distributes the coal on 
the fire just where and in the precise quantity it is 
required, burning too the cheapest, low-grade fuels 
with complete success. Imagine,—no, better still — 
ask us to show you our plant in actual operation. 
We can do so with pleasure, thanks to the 
courtesy of many Chief Engineers. At least write 
for our pamphlets. May we send them to-day > 


Little Hulton, Bolton 
an 
28 Victoria St,.London SW 





‘** Bennis"” Coking Stoker 
with Automatic Elevator. 
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CRANE 


MOTORS 


ABSOLUTE RELIABILITY 


Is more essential in crane motors 
than in the ordinary run of machine 
tool motors. 








The stoppage of 2 tool motor affects 


: one or a few machines, but crane 
bch a taler stoppage affects the whole shop and 
PROTECTED production falls accordingly. 
5 
a Liberality in design, both electrically 
SEMI ENCLOSED, and in shaft and bearings, to with- 
COWL-VENTILATED, stand the shocks and jars of gear 


TOTALLY-ENCLOSED, drives is of first importance. 
WATERTIGHT. 


Wit You 
SEND US YOUR NEXT ENQuIRY? 


“Magnet. Manchester 
“Orders"Cannon. London 






OPENSHAW : 
London 49 Queen Victoria St. E.C. 
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BOnN ACCORD 


SALVAGE PLANT 


As supplied to the leading Marine Salvage Companies all over the World. 











STEAM PUMPS OIL ENGINE PUMPS 
SUCTION BOXES DISCHARGE VALVES 
SUCTION HOSES SLUICE VALVES 
FIRE. HEADS FOOT VALVES 
STEEL PIPES BOGEYS ano 
ame ALL FITTINGS 














DRYSDALE & CO., Ltd., Yoer, GLASGOW, W., Scotland. | 


DAY, SUMMERS & CO., Ltp. 


Northam [ron Works, SOUTHAMPTON. 


ESTABLISHED 1834. 

















ENGINEERS and 

















Ys | ae 4 ae 3 has le 1s el aan | Telegrams: 
SHIPBUILDERS. |Ei ” i | _ DAY, SUMMERS, 
| eeeenee, 2? SOUTHAMPTON. 
SPECIALITIES : % | \: | Daettds of 
Hauling-up |) BS ine a | 90 Sets 
Slipway | | of Land and 
Machinery, Floating 
Sheers, Sheers 
Floating built at these 
Bridges. Works. 





No. 83 Sheers, Chatham Dockyard. om 
TESTED TO 180 TONS. 




















a — 
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The Highest Grade Engine 
in the World. 























' ye The result. of 50 years’ experience— . Qu 
S1OY | New: Crossley Gas Engines, the most @ y 
m economical power unit of to-day. as 7D 








WRITE FOR CATALOGUES. 


CROSSLEY BROS., Ltd. ormsiaw, MANCHESTER 


Branches and Agents all over the World. 








——— 








To MANUFACTURERS of Small Arms, Acroplanes, Torpedoes, Motor Cars, 


Commercial Vehicles, Gas-Engine Valves, Sewing-Machine Cams, Cycle Components, &c. 


HE Horizontal Machine 

shown in illustration 

is particularly adapted for work 

which can be secured to the end 
of a revolving spindle. 


Many pieces of irregular form can 
successfully be automatically milled 
at one operation on this machine 
that previously could only be dealt 
with by a combination of slow 
machine and hand methods, or 
special expensive attachments. 


Having duplicate sets of heads with 
AUTOMATIC feeds and trips and 
other important features, the obtain- 
able output is proportionately large 
and the cost of production is reduced 
to a minimum. 


It will repay you to investigate its 
merits. Our long experience is at 
your disposal. 


Webster & Bennett, Ltd., 


Duplex Automatic Profile Milling Machine. Coventry, Me England. 
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DARLINGTON FORGE CO,, Ltd. 


DARLINGTON. 

















Telegrams :— 
FORGE, DARLINGTON. 
FORGINGTON, LONDON. 





LONDON OFFice: 
70, Fenonuron Street. 














LANG’S RAPID REDUCTION LATHES | 


ARE MANUFACTURED IN THREE SIZES. 


11 INCHES, 13 INCHES AND 16 INCHES CENTRE. 











ro ae ae a Al Fil le ee 
18 inches centre RAPID REDUCTION LATHE. 


CATALOGUE ON APPLICATION. VISITORS WELCOME. - | 


JOHN LANG & SONS, Lathe Manufacturers, 


JOENSTONE. wzearm GLASGow . 
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HUDSWELL, GLARKE & CO., LTD., 


RAIIWATYT FOUNDRY, LEYS. 


LOCOMOTIVES 


For Main or Branch Rallways, Contractors, Ironworks, Gollieries, &c. © Made to sult any Gauge of Rallway. 











Established 
1860. 


Telegraphic Address: 
* LOCO, LEEDS.” 





al se pc * 
. “<< * Sees 12, bh OT 5 
a . k, * J 4 a 
eae. Seas \ eS ae re gh “ 
“ tt - Eye n ; 
a a 
3 ae 


PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 


SOLE MAEHEETEHS oF 


"RODGERS PULLEZTS” 

















(REGISTERED) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. “™ 


Se 


HEN 


%: ass 


(ore) eee y 
a Bex * 
a ie aa 


Z aires os 5 Peg sy Pity he 
E Spee Ba ha ‘ 
” OTE jie 5 
* ~ ees 7 < ei 
‘ i a gt 





~Kiatid 


91" SHELL TURNING LATHE. 


JAMES WHITELEY, Ltd., 


1970 and 1408, HALIFAX. Jubilee Works, HALIFAX. ow:  «sxems nimewoam- 
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Screw Machine Products 


Quick Delivery—Contract Work Shipments Guaranteed—Unexcelled Facilities. 


Machined Products, 
Stampings, 
Springs 


(Spiral and Coil). 


Raw Material Furnished. 


Central Metallic Products Co., Inc. 


Sales Offices: 200, Fifth Avenue, NEW YORK CITY. 






































EDOM AN y PATENT VARIABLE SPEED yo 


PLANER. gf ere 


FOUR different cutting speeds with CONSTANT 
HIGH RETURN SPEED. 

SPEED can be changed INSTANTLY by merely 
turning hand wheel. 

Can be driven by belt direct from line shaft, 
or by self-contained. motor. 

A REAL VARIABLE SPEED PLANER that enables 
you to rough or finish hard or soft 
cast-iron, brass or steel, at the most 
economical speed for your particular job. 
















Write for Descriptive Circular to :— 


C. REDMAN & SONS, 


" BALIF AX, BNWGIAND. 
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POWER TRANSMISSION. 
























SEND FOR 


NEW CATALOGUE 


(NO. 14) 


NOW READY. 


SMITH & GRACE screw Boss PULLEY co., LimiTED, 


35, Queen Victoria Street, E.C., ENGINEERS, 


LONDON. THRAPSTON. 


Telephone: No. 19 THRAPSTON. 
Telephone: 9531 City. Telegrams: “GRACE, THRAPSTON.” 


Wustrated Priced Catalogue post free on application. 5250 
































PATENT OIL-FIRED CONVERTER 


For STEEL CASTINGS and ALLOY STEELS. 


Built in Four Sizes of 4, 1, 2, and 3 Tons Capacity. 


PULL PARTICULARS AND 
INFORMATION FROM :: :: 


Various sizes of Plant have 
been supplied to the following : 


DARLINGTON FORGE CO., Ld., Darlington 2-8 ton 





THOS. FIRTH & SONS, Ld., Sheffield.- - 1-8 ton FE CAPPER Rosson it Co. 
ARMSTRONG, WHITWORTH & Co., Ld., 
Manchester - = = = = «= 1-2 ton 
JOHN SPENCER & SONS, Ld., Neweastle - 1-2 ton LIMITED 
KAYSER, ELLISON & Co., Ld., Sheffield -{ {-? ton 1, NORTH ROAD 
J. HOPKINSON & Co., Ld., Huddersfield - 1-2 ton ’ ’ 
THE DAIMLER Co., Ld., Coventry - ~- 4-¢ ton 
WOLSELEY MOTORS, Lé., Birmingham -{{-{ ton DARLINGTON. 
NEW ZEALAND GOVT. RAILWAYS - - 1-1 ton 
NEW SOUTH WALES GOVT. RAILWAYS - 1-1 ton 
HOLMAN BROS., Ld., Camborne - - - 1-1 ton 
SPRINGFIELD STEEL Co., Ld., Glasgow - 1-2 ton Sole Agents for :: 
CATTON & Co., Ld., Leeds - - - = 1-2ton 
T. SUMMERSON & SONS, Ld., Darlington - 1-1 ton THE STOCK CONVERTER 00., LTD. 
E. COTTAM & CO., Ld., Rotherham - ~- 1-i ton The ‘‘ Stock’’ Oil-Pired Converter. Teeming Position. 
CRUIKSHANK & Co., Ld., Denny, N.B. - 1-+ton 
WOLCROFT’S STEEL FOUNDRY Co., Ld., SPECIALLY SUITABLE FOR LIGHT AND INTRICATE CASTINGS, 
Gites -e © © «© «© = © o OD AUTOMOBILE CASTINGS, CAST STEEL WHEELS, ETC., ETC. 
Ete., Ete., 


This Converter Process approved by the Admiralty and War Office for the Manufacture of 
And several repeat orders. “A” QUALITY & FLUID PRESSURE STEEL CASTINGS, 
ALSO FORGED LYDDITE AND CAST STEEL SHELL. 





5332 
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BLOWING ENGINES | 


ALL TYPES, SIZES anno PRESSURES 
RECONSTRUCTION OF EXISTING PLANTS A SPECIALITY 


PULLERTON, HODGART & BARCLAY Lp. 
PAISLEY “SCOTLAND. 














GLOVERS LEAD 
PRESSES 


OF ALL TYPES. 








As supplied to 


HIS MAJESTY’S 





GOVERNMENT. 
Telegrams— Telephone No.— 
“CABLES, MANCHESTER.” 7200 CENTRAL (6 lines). 


W. T. GLOVER & CO., LTD.. manchester. 














Aig NORMS EM 
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MECHANS LIMITED 


Engineers and Contractors, 





: SCOTSTOUN IRONWORKS, GLASGOW. 





28, VICTORIA STREET, LONDON, S.W. 





Conveying “” Elevating 
Plants.- - 22222007". 


Mild Steel Bar Ohains- - - «= «= « « « 

Push Plate and Gravity Bucket Conveyors 

snes Spiral and Paddle Conveyors- - - =«- «- « 
Belt Conveyors - - = = = «© «= «© « « 


Conveyor Stoking Systems - -« -«- - «- .- 
Silos - - Tanks - - Structural Work, &c. 














WHITAKER EXCAVATORS. 

















Telephone :— Telegrams :— 
2519 Leicester. a 5 “ Excavator, Leicester.” 


1, UNION ST., LEICESTER. : 4706 





MAKERS OF STEAM ORANE EXCAVATORS, ELECTRICAL EXCAVATORS, CHAIN BUCKET EXCAVATORS. 
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mead DEPT. a 
PRESSES, ALL SIZES 
ACCUMULATORS AND 
PUMPS. PRESSURES. 


HATHORN, LEEDS. No. 524. 





3877 





DELIVERS 50 GALLONS PER MINUTE AGAINST 2} TONS PRESSURE. 


HATHORN DAVEY &Co.,v°-LEEDS 
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The special needs of every engineer are entirely met by Atlas Metals. 
The following list offers a comprehensive range of accurately alloyed 
brands, from which a selection can be made for any given purpose for 
which an engineer may require high-speed metals and alloys of the finest 
possible quality :— ALL 
Atlas Metal quality F.D.S. 
a »  W. E. Watson’s Brand. 
ee » M. B. quality Tin Toughened. T H E 


Amacol White Bronze Nos. 1 and 2. 


Tenaxas Plastic Metal. A L L I E Ss 


Tenaxas A. 1 Plastic Metal. 


~ 
B 












































THE MARK Durastic Copper Hardened Metal. 2 
Ze pa W. E, Watson’s Marine Bearing Metal. owned pareanens | 
ATLAS Mascot Metal. ont - Gua aes 
: ised Babbitt Metal. from us during the 
cine es Since 1914 WAR. “ATLAS” 
e equivalent o Tin has risen - - £30 per ton, METALS are 
EFFICIENCY. Lead has risen- - £17 ,, ,, regularly supplied 
Every ingot of our Antimony has risen £72 ,,_ ,, ri BRITISH and 
various brands is Owing to the skilful operation of ee and smelting departments FOREIGN « 
stamped with we are able to offer ATLAS ALLOYS at prices which do not show the GOVERNMENTS. 

THE MARK same proportionate advance as has taken place in raw materials. 
** ATLAS." Write to us regarding your requirements, we can undoubtedly suit ..... 


you as to quality and price. oo 


ATLAS METAL & ALLOYS CO., LTD., 


52, Queen Victoria Street, London, E.C. 
Telegrams :—“ Aloyau,” London. Telephone :—Centra! 2210, 
Codes :—A.B.C., Sth Edition, and A L 


N a \y X \ N \ \ 
SN YS $ 


WN WS 


SAAN \\\ i SS ~ 


SS MMM AA 




























ROLLED STEEL JOISTS, 
CHANNELS, TRAMRAILS. 























Ps w. MiLD STEEL IN THE SHAPE OF 
BLOOMS, BILLETS, TINBARS, SLABS, FLATS & ROUNDS. 


g000 TONS OF STOCK KEPT AT LEEDS. sons 





















COMPOUND GIRDERS FOR ANY DESIRED STRENGTH OR SPAN. 
ESTIMATES GIVEN FOR CONSTRUCTIONAL STEELWORK FOR BUILDING PURPOSES, 
LIST OF SECTIONS AND OTHER INFORMATION CAN BE OBTAINED ON APPLICATION. 
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POLAR DIESEL EncineEs 


forSTATIONARYandMARINE PURPOSES 


= 








RELIABLE 


ECONOMICAL 
EASY TO OPERATE 











A.-B. DIESELS MOTORER swevex 


British Representative— ROBERT M. CAMPBELL, 19, Klea Avenue, Clapham Common, London, S. W. 


Telegrams—*“Dieselmot, London.“ Telephone—2152 Brixton. 
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SMITH & COVENTRY, L™ 
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INS SPECIALITY 
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JOHN I. & CoO., Ltd., 











SHIPBUILDERS and ENGINEERS. 


WAR VESSELS. 
STEAM COMMERCIAL and 
PLEASURE CRAFT up to (3500 tons). 
WATER TUBE BOILERS 
and OIL FUEL. GEAR (Thornycroft patent). 
Over 2,500,000 HP. installed on British and Foreign War Vessels. 
PROPELLERS. 
SHIPS’ REPAIRS. 
DRY DOCKING FACILITIES, &c. 


WOOLSTON : SOUTHAMPTON. 
eae? A "ae HEAD OFFICE 5072 
Thornycroft Shallow-draught Steamer “‘Shutung” on the Upper Yangtse River. CAXTON HOUSE, WESTMINSTER, LONDON, S.W. 


JOHN BROWN & COMPANY, LTD. 


Atlas Works, SHEFFIELD; and CLYDEBANK, near GLASGOW. 
LONDON: 8, THE SANCTUARY, WESTMINSTER, S.W. 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


WARSHIPS OF ALG TYLP HS 


BATTLESHIPS, CRUISERS, AND TORPEDO BOATS 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS GOVERNMENTS. 


MANUFACTURERS OF Od 2814 


ARMOUR PLATES and GUN FORGINGS. 


HOLLOW ROLLED TURBINE ROTOR DRUMS, ROTOR SPINDLES, WHEELS, and DUMMY RINGS for TURBINE ENGINES. 
Largest Sizes of Crank and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 


MARINE BOILER FURNACES. “ROBERT” and CRUCIBLE STEEL CASTINGS. RAILWAY and TRAM 
TYRES, AXLES, SPRINGS, BUFFERS, &c. HIGH SPEED and OTHER STEELS. 


~ JOHN FOWLER & GO. (£05) LTD., 


ENGINEERS, LEEDS, 


ENGLAND. 
STEAM PLOUGH WORKS, LEEDS. 13, CANNON STREET, LONDON. 
















































































THE LARGEST MANUFACTURERS IN THE WORLD OF 


STEAM CULTIVATING MACHINERY 


FOR ALL CLIMATES. FOR ALL SOILS. 


DOUBLE ENGINE & SINGLE ENGINE CABLE, 
AND DIRECT TRACTION SYSTEMS. 








ALSO MANUFACTURERS OF 


we FOWLER” PATENT MOTOR PLOUGH, 


CATALOGUES AND ESTIMATES FREE ON APPLICATION. ——— EMBODYING WYLES’ PATENTS & OUR SUBSEQUENT INVENTIONS AND va alae 4 
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CHADBURN S 


(Ship) Telegraph Co., Ltd., 


“DUPLEX’’ GONG TELEGRAPHS 


FITTED ON OVER 
10,000 VESSELS. 


TELEGRAPHS FoR 
TURBINE STEAMERS 





DECK TRANSMITTER. 


PATENT SPEED AND 
DIRECTION TELLTALES 


FoR TURBINES. 








GLASGOW : 4, Finnieston Quay. 

NEWCASTLE-ON-TYNE : 21, Broad Chare. 
BELFAST: 39, Donegal Quay. 

LONDON: 4, Lloyds Avenue. or 


HBAD OFFICE AND WORKS:— 





MAVOR Z% COULSON, L> 
47, Broap Srreer, Mice Enp, GLASGOW. 


saipesvom 96m 
(6 Lines). 














HAULING MACHINERY. 


MODERN DESIGN. STRONG & DURABLE CONSTRUCTION. 


CHAMBERS, SCOTT & Co., LTD., 
CRANE AND WincH Enaineerns, MOTHERWELL. 








‘BRASS & COPPER 4 
Mint, SHEETS , 









a TUBES 
Y ¥OR BOILERS, CONDENSERS, &c. 


TELEGRAPHIC ADDRESS : “BATTERY, SELLY OAK.” 





4854 








OSS 


\STAUFFERS< 


LUBRICANT: 


usta STANDARD MACHINE GREASE 
10:00) eee ©) 0) Op @-Wumr e) 0) 10) 23-4 oS 
LONDON FOR OVER JO YEARS. 


REG! 
TRADE MARK 


MAKERS OF PATENT ~TELLTALI 
AND OTHER GREASE LUBRICATORS 


“STAUFFER” 





THE WELDLESS STEEL TUBE Go., LTD. 


Icknield Potr Road, BIRMINGHAM. 











Est4. 1872. 


4741 


On Admiralty List. 


PATENT WELDLESS STEEL TUBES, 














Cyprus Roap, BOOTLE LANC. 








|= 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, and General Engineering Uses. 
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WELLS’ WASTE-OIL FILTERS 


FITTED WITH PATENT “SIGHT=FEED” -SYPHONS. 





















OVER 
22,000 
SOLD. 


SUPPLIED To THe PRINCIPAL GOVERNMENTS 
FOR THE NAVY, DOCKYARDS, MUNITION 
WORKS, &c., AND TO THE LEADING ELECTRIC 
LIGHT INSTALLATIONS, ENGINEERING 
WORKS. GAS ENGINE MAKERS, PRINTERS, 
MOTOR GARAGES, &c., &co. 


MONEY SAVERS to any USERS of MACHINERY. 
Pay first cost in a short time, as dirtied oil, which has 
hitherto been thrown away, can be filtered and 
used again and again. 


WRITE FOR LIST OF TESTIMONIALS AND SAMPLES 
OF WORK DONE BY THE FILTER. 































BJs 








“ 
BIRSTALL teebs 


me 


























sa ak SS 
For users having only a small quantity of oil to 

treat (no syphon), 17 in. by 9 in. 115 0 
Two - chambers hold about 8 gallons oil, 

oe 210 0 

810 0 

0 

0 

0 


No. 1. 






No. 2 
No. 3. 
No. 4. 
No. 5. 


No. 6. 





36 in. by 16 in. 
to 500 Gallons Oi! per week. 


Two top chambers hold avout 2% gallons oil, 
A.C. WELLS & CO.. “ir'rincuass* LONDON 


-PHENIX BOLT & NUT (0. 


Two chambers hold ‘about 6 gallons oil, 

89 
Settling chambers hold avout 50 gallons oil, 
(WM. M. WARDEN & SONS). 


HANDSWORTH, near BIRMINGHAM. 


Two top chambers hold about 12 gallons oil, 
Larger Sizes made to order capable of dealing = — 
Telegraphic Address) MANUFACTURERS OF EVERY DESOURIPTION OF (*“BOLTS, BIRMINGHAM.” 











“, 








om 











BOLTS, NUTS. COACH SCREWS. RIVETS. WASHERS. 


'Guest-Lenox Patent Pressed Steel Sectional Tanks, 


As SUPPLIED TO H.M. WAR OFFICE. 























WHEN ORDERING 
TANKS 


LIGHT, CHEAP, 
DELIVERED FROM 


FOR SHIPMENT, STOCK 
REDUCE THE COST EASILY ERECTED 
OF FREIGHT AND 
BY SPECIFYING THE STRONGEST ON 
OUR MAKE. THE MARKET. 


5050 




















TELEGRAMS — PULLEYS. BIRSTALL. 
TELEPHONE— 135 BATLEY. 





BROWN, LENOX 


CABLEGRAMS 


SOLE 


= <9. 


MAKERS 


Condon), Ltd., POPLAR, E. 


LENOX, MILLWALL. 
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“PARKINSON” 


SINGLE PHASE 


SELF-STARTING MOTORS 


ARE SUITABLE FOR DRIVING 
ALL CLASSES OF INDUSTRIAL MACHINERY. 


UNITY POWER FACTOR 
HIGH STARTING TORQUE 
DELIVERIES FROM STOCK. 


F. PARKINSON ®& CO., 


GUISELEY, LEEDs. 




















ORIENTAL Tubes are renowned for quality, 
strength and accuracy—they are BRITISH 
MADE by British workmen, and embody the 
results of over 30 years experience in highest 
grade Steel Tube manufacture. 

We specialize in SEAMLESS STEEL TUBFS for 


Engineering work, and also make Electric Welded, Butt 
Welded, and Close Joint Steel Tubes. 


Send us your enquiries — you'll find us RIGHT in 
QUAL ITY and PRICE and PROMPT in delivery. 


ORIENTAL TUBE CO., LTD., WEST BROMWICH. 


"Phone: 45 West Bromwich. ‘Grams: “‘ Tubes, West Bromwich.” 





























’ 
: ) 








15 pints WATER ERorSUDS, 


12 pints OIL at300revs.pm. 
Suction e- Discharge 


CENTRIFU¢ 
OIL 


SUDS, 


WATER 








MAY BE MADE 


WITHOUT TOOL 


CHARGE WWW 
ON ANY OF OUR UNIVERSAL COILERS. 


5297 








These Universal Coilers are built in Six Sizes, to 
handle oil-tempered wire from .004” to 3” diameter. 


SLEEPER & HARTLEY, Inc. WORCESTER 


Agent in London: F. A. PERRY, Ormond House, 68, Queen Victoria Street, E.C. 
Agent for France, Belgium and Switzerland, Mr. Edgar Bloxham, 12, Rue du Delta, Paris. 

















ELECTRIC 


CRANES 







CURRENT COLLECTING 
DEVICES TO SUIT 
ALL CONDITIONS 


Complete Electric 
Traction Equipments 
for MINES, WORKS, TRANSPORTERS, &c. 





WRITE FOR CATALOGUE TO :— 


BREGKNELL, MUNRO & ROGERS, Ltd, 


Thrissell Street, BRISTOL. 


WELL, Bristol. Telephones—8137 and 3138. 
OCode—A B O, 5th Edition. 


TROLLEY —_ ~ 
FOR sad 
TRAVELLING CRANE. 




















BOILER FEED 
PUMPS. 










4318 


PARTS. 
Delivery up to 


5000 galls. per 
hour from Stock. 











BRAIME’S cetcsraten 
SEAMLESS PATENT STEEL OIL-CANS. 
SEAMLESS ELEVATOR BUCKET 


ty. 

SHOP TOOL STANDS, 8. ce. 

SPECIALITIES :— 

Parent : Seamless Steel Oil-Cans. 
Folded Bottom Oil-Cans. 
Seamless Steel Patent ae ee Oilers. 
Ships’ Hand, Bunker & tng ~4 
Seamless S Steel Elevator 
Riveted Steel Elevator Deckoee 


eel “Sa rte 

Engineering Stampings in all Metals. 

ee Stampings tor Metor Stamped Seamless Steel 
Elevator Buckets. 


f) SheetMetal 4 
/ Supplied 800 
through 4480 Sizes. 


Merchants, Machinery Dealers, &c. 





or San ane ot emp] 
Lamps have been su: 
to the British ‘Admiralty 























makers =e Fy BRAIME & OO., Ltd., Hunslet, Leeds. 















F. FRIEDENTHAL, 


RIVER ENGINE WORKS, PRESTON. 











ONLY ONE 
STEAM . VALVE. 
MINIMUM WORKING 





 — nda 


x Michell Thrust Bearings 


The fact that these are 
being fittedintothelargest 
liners is evidence of their 
quality. They are also 
used in turbines, pumps, 
vertical motors and other 
machines having strong 
axial thrust, as they 
develop far less friction 
than ordinary thrust 
bearings, and lubricate 
perfectly. List on request. 


TELEPHONE 93. 
BROOM & WADE Lté., 
HIGH WYCOMBE. 
POs to TLL 








TELLER] 


5064 











a 
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“GOLDEN WALKERITE}| 


JOINTING. 


A COMPRESSED ASBESTOS | a 
JOINTING THAT IS 


ALL BRITISH. 


REFUSE ALL IMITATIONS. 


4708 


Working Sample on Application. © 


James Walker & Co., Ld," 


X 
Lion WorKS, GARFORD STREET, 














| WEST INDIA Dock RoapD, LONDON, E. 


For Hardness Testing 


in shop and laboratory use the 
Standard Scleroscope. 


Universally adopted ; direct reading; 
inexpensive, and the only instrument 
that agrees with others of its kind in 
all parts of the World, thus solving 
problems of ordering materials to 
specification, 


BOOKLET FREE: 





Heated objects as seen 
through Pyroscope. 





THE SCLEROSCOPE. 5331 


Heat Indication, 


by optical means is fast becoming the correct thing. The PYROSCOPE 
has solved the problem. Perfect constancy, inexpensive, no electricity 
used. Built to stand rough usage and upon common-sense lines. Used 
by the Governments and best Firms. 








SHORE INSTRUMENT & MFG. CO., New York. 


Agents for England :—COATS MACHINE TOOL CO., 
34, Victoria Street, London, S.W. Glasgow and Newcastle-on-Tyne. THE PYROSCOPE. 























IN OUR 


“ Elastic Rotary” Riveting Machine 


(TRADE MARK) 


the power is applied directly and centrally to the 
hammer, with the result that every blow tells, and, 
as the hammer is also rotated rapidly, the rivet is 
turned down smoothly on all sides, and every 
head is: perfectly finished. 


You can make it round, oval, flat or rectangular, 
as you may desire. 








NEW HAVEN, CONN., U.S.A. 
FORMERLY JOHN ApT & Son. ESTABLISHED 1866. 
Also Makers of Straighteners and Cutters for Rounds, Flats, 
Squares, Hexagon, &c. 4491 


English Agents: Chas. Churchill 8 Co.,9 Leonard St., London. 


The F. B. SHUSTER CO. 











A Chuck that 
stands by you 


through time and abuse is the 


“Sweetland,” 
Remarkably accurate. 





Shall we send you the Catalogue ? 


THE HOGGSON & PETTIS MFG. CO., 


New Haven, Conn., U.S.A. 4719 
































EDWIN COTTAM & CO., U2 


CARDIFF & ROTHERAAM. 


LAMINATED RAILWAY CARRIAGE AND WACON SPRINGS, 
VOLUTES, CONICALS, SPIRALS, &c. 


STEEL CASTINGS 















TELEPHONES. TELEGRAMS. 
No. 456. BUTE STEEL & SPRING WORKS, CARDIFF. “SPRINGS.” 
» 270 DON SPRING WORKS, ROTHERHAM. “ SPRINGS.” 
» 534. DON STEEL FOUNDRY. - “SOLIDITY.” 

















BUCYRUS CO., 
South Milwaukee. 


+>) DIPPER 
% a * ie 
“ | DREDGERS 
~ 4? 4 s 
\ | Lowest first cost 
|] easiest type to handle 
best for hard material; 
by far the most 


Gm} economical for sub- 
ee ee] Aqueous rock work. 


— Also 
i} SUCTION DREDGERS. 
GOLD DREDGES. 








SHOVELS. 
DRAG LINE 
; EXCAVATORS. 
“| PILE DRIVERS. 





4762 
Sol British Agents— 


GEORGE F. WEST & CO., 507, Caxton House, Westminster, S.W. 






STEAM & ELECTRIC| } 





Tranter'’s oroves Feed-water Detartarizer 


Boiler Disinerustants, 
Boiler and Pipe Coverings 


(Magnesla, Asbestos, Fosst! Meal, &c.) 


Lubricating Oils & Greases. 

Soluble Oil & Cutting Com- 
pounds, 

W. J. TRANTER’S BOILER APPLIANCE CO., 


Tibbington Works, Princes End, TIPTON, Staffordshire, ‘7 
Telephone—76 Tipton. EstTaBLisue, 1890. Telegrame—“ Titan, Tipton.” 




















INTRICATE 
IRON CASTINGS ? 


We are in a position to give prompt 
delivery in large quantities. We 
have one of the largest, best 
equipped and manned foundries 
in the country. = 

SPECIALITY.—High class repetition 

castings, from one ounce to six 

tons, guaranteed to pass Ad- 
miralty and War Office tests. 


WESTLAND FOUNDRY 


WESTLAND SIDING. YEOVIL. CWR 














BRANCH OF 


PETTERS 


LIMITED 














[SUPPLEMENT page XXv1] ENGINEERING. 


[JUNE 30, 1916. 








COCHRAN BOILERS) « 


Patent Vertical Multitubular—Standard design. 
Built in STOCK SIZES for Prompt Delivery. 





Write for SPEGIAL GATALOGUES :— 
Class A.—For LAND USE. Class B.—For MARINE USE. 


COCHRAN & GO., ANNAN, LTD., 


ANNAN, SCOTLAND. 
| ‘* Excelsior ”’ 
BELDAMS | weraitic 


(Duplex Type) 
FITTED 
THROUGHOUT 
ALL THE 


PISTON RODS 


AND 


. y VALVE SPINDLES 


OF THE 


MAIN ENGINES 
OF 


R.M.S. “BRITANNIC’ 


(Largest White Star Liner) 


























Sole Patentees 4849 
and Manufacturers : 


THE BELDAM PACKING & RUBBER CO., Lr, ., 


Telogramecorrugate. 1 & 2, Gracechurch Street, LONDON, B.C. 





ere IN STEAM PLANTS. 


Superheaters 


“ THOMPSON” 
PATENT SECTIONAL 
TYPE. 


* (Parent No. 1317 of 1914.) 





REDUCE YOUR 
COAL BILL. 


JOHN THOMPSON, WOLVERHAMPTON, 

















; I STA ANLOCK 


ZY -EACTORY 
a 


HEATING 





FACTORIES, 
GARAGES, 





WORKSHOPS, 





ST 


THE IDEAL WARM AIR SYSTEM FOR 


&c. 


The STANDARD ENGINEERING CO., Ltd., 


LEICESTER. 





















GRINDING ‘MILLS. 





© SMEDLEY BROS., Lr. 


Belper, Derbyshire. *” 
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= 
Gear Blanks y Improved Design of Fixing for Swivelling 


Bearings. 


May be used as Hanger, Bracket or Stand, having araple 


Due pnished Work adjustment in all directions. 


FRAKK WIGGLESWORTH ‘sc 
ENGINEERS, 


SHIPLEY, yorks. 
















































































5149 
6271 
The “LOPRESS REGENERATIVE” fosnkc 
) e FURNACE. 
A recent development which no Furmace User can afford to overlook. 
Gas at 
: oF wake daft ; Ordinary 
/ jo lainey pe ce * Pressure. 
Air at 
Bearing in mind our present unique experi- 2 in, to 4 in, 
ence in the manufacture of Motor Lorries Water 
solely for Government requirements, and Column 
knowing full well that that experience will Pressure. 
prove of exceptional value in the produc- 
tion of the future Industrial Vehicle, we weer 
ee can confidently assert that the after-war 
8 he Maudslay will far excel anything with which “Reducing,” 
9, mu the Industry has hitherto been credited. “ Neutral” 
da Ph or 
+e Anticipating your needs, and that such Oxidising 
aes van will ultimately lead you to the selection Atmosphere 
nN of a Maudslay, we ask for your enquiries at will. 
ha PUL) as early as possible—then, when National 
ti) in feX demands permit us to resume our normal —— 
ee ee business, Cceliveries will be facilitated and 
ae delay materially reduced. Very 
Quickly 
Heated 
Up. 
The Solid 
Floor to 
Oven will 
pS s he + ere Carry 
GB ARE BR EY [> 3 Heavy Load. 
Write for Furnace List E,G. 4. POST FREE. 
BRAYSHAW FURNACES & TOOLS, Ltd., 
(ASSOCIATED WITH JOHN WRIGHT & EAGLE RANGE LTD., ESSEX WORKS, BIRMINGHAM.) 
Mulberry Street, Hulme, MANCHESTER. 
Branch Works: Longsight, Manchester. 
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If Solid Dies Were Used They Could 
Not Be More Rigid. 


We submit that the Patent Steel Die-Head fitted to HEap’s 
Patent Automatic Bolt Screwing Machines is the most 
solid, simplest and bést Releasing Die-head on the market. 
The Dies are operated mechanically. Springs with their 
attendant troubles, or other delicate mechanisms, do not 
enter into its construction in any way. 


Consider what this means. Perfect threads, true to pitch 
and diameter, and increased output as the machine can 
be run continuously without the vexatious and expensive 
stoppages for repairs and renewals* which are necessary 
with the more complicated Heads. There are also many 
other advantages to be had by using our machines. 


SEND FOR CATALOGUES. 


Joshua Heap & Co., Lid., 


Ashton-under-Lyne, Eng. 5004 























PUNCHES 
SHEARS. 


PLATE EDGE 
PLANERS. 


PLATE- BENDING 


STRAIGHTENING 
ROLLS. 


BEVEL SHEARS. 


SHEET- 
LEVELLERS. 


HILLES & JONES COMPANY, “ss: 


WILMINGTON, DELAWARE, U.S.A. 
Designers and Manufacturers of Machine Tools for Shipbuilders, Boiler Shops, 
Bridge Works, Steel Car Builders, &c. 

















Above illustration shows one of our Double Angle Shears a. = 

cutting square off or mitreing steel angles up to 8 in: by 8 in. by 1 

Machine is driven by direct coupled electric motor, and is moun’ 

revolving base or turntable, so that it may be readily faced in any 

direction to accommodate the work. This typeof machine is made 

m five different sizes. The slides are made of cast steel, and knives 
all have four cutting . 





Founded 





London Representatives: E..W. BLISS CO., 3, Pocock St., Blackfriars Rd. 













Pressure AND 
For BLOW ty STOVES, T . 
BRASS MELTI SUCTION TYPES. 
ENGINE DRI vING, BRAZING, 


ENAMELLING, HEATING, de. 


10 to 20 HP. 
for 
ONE PENNY 
Per hour. 





Complete 
Pumping 
Installations. 
— 505 


DANIELS GAS ENGINES. DANIELS HIGH-SPEED PUMPS, 
T. H. & J. DANIELS. Ld.. Stroud, Eng. 

















Bp Rapal Siarcant 


BRITISH 
to Hh. fA. T 
zn BUILT 
ELECTRIC, 
HYDRAULIC, 


HAND-POWER, &c. 





Catalogues and Estimates Free. 5239 


WAYGOOD-OTIS Ltd.,{ nena omes & Works, Londen @ &. 


- 
































Exclusive Agents for France and Belgium 4938 
AUX FORGES DE VULCAIN, 3, Rue St. Denis, Paris, France. 


HENRYI. COLES, LES, Lid. cuts, Derby. 
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THOS. PIGGOTT & CO., LD. 


CAN DELIVER QUICKLY 


IRON 
CASTINGS 


General Engineering Use 








WEIGHING 


2 CWT. to 2 TONS. 





ATLAS WORKS, SPRING HILL, 


BIRMINGHAM. 





Send your Enquiries to: 4458 








er aes BOILERS 








SPECIALTY 


Vertical 
Cross-Tube Boilers 


FOR 
INDIA, AUSTRALIA, AND 
SoutH AFRICAN MARKETS. 








MARINE 
BOILERS 


Not exceeding 7 ft. 6 in. dia. 
Any Inspection and Tests. 








Loco-Type BOILERS 
Multitubular _,, 
Colonial i 








Tel ms— 
** BorLErRs, UGHBOROUGH.” 
Telephone— 
51, LouGHBOROUGH. 


Code— 
ABC, 5th Edition. 


WALTER W. GOLTMAN & 6O., LTD. 


Central Boiler Works, LOUGHBOROUGH. sa» 

















oe 
SS 


“CAMEL HAIR” 


(RECISTERED TRADE MARK) 








BELTING 


UPWARDS OF 60,000,000 FEET 
SUPPLIED TO WORLD WIDE USERS. 





WEAVING MILL MAIN DRIVE. 


























HAS AN UNBLEMISHED REPUTATION 
OF NEARLY 40 YEARS AS A 
MAIN DRIVING BELT. 








Sole Makers: 


F. REDDAWAY &C0., 


PENDLETON, 
MANCHESTER. 


LONDON : 











50-61, LIME STREET, EC. 34! 
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ee 


160,000 
GRESHAW’S PATENT 


INJECTOR 


OF ALL CLASSES NOW IN USE. 


GRESHAM & CRAVEN, Lta., 


ANGInumBns, ORPSALIL LANE, MANOHBSTEBR. 


Telegraphic Address—BRAKE, MANCHESTER. Telephone No. 613. 6032 











SHIPBUILDERS, BOILERMAKERS, COPLAND Works, GLASGOW. 


**CaLipaD, GLaseow.” Codes—A1, ABO, Engineers, and Private Code. 
Contractors to British Admiralty, War Office, Crown Agents for Colonies, &c. 
Foreign Governments and Principal Buyers at Home and Abroad. 
High-class Marine Engines and Boilers for Vessels constructed 
abroad. | 3000 ILHP. down to the amallest sizes. Highest class work. 
Modern Designs. Efficiency and Workmanship Guaranteed. 
OUR MACHINERY IS WORKING IN ALMOST 
EVERY PART OF THE WORLD. 




















Cargo Vessels, Tugs, Launches, 
Triple ‘‘ Challenge” Passenger Boats, Side and 


C.8.C. “Challenge” 
Engines. 1500 LHP. Stern Wheelers. 


Correspondence Invited. Engines. 25 L.HP. 





% 
~~ 


\3 Specialists 


in Vessels and’ Machinery 
of the Highest Speeds, Light-Weight 
Machinery, Water-Tube Boilers, Oil Fuel, 4874 








Victorian Government Single Screw Tug, 130 ft. by 24 ft. by 18 ft. 6 in. oo 
“Challenge” Triple Engines, 1200 1.HP. Photo taken on full speed trial. 











ST. ANN’S LEATHER WORKS, GLASGOW. LIMITED. 


PATENTEES AND SOLE MAKERS OF ORANCE TAN AND CNU HIDE BELTING. 




















@ p ORIGINAL MAKERS OF COTTON CANVAS BELTING and of LLAMA HAIR BELTING. oF 
Ow MAKERS OF BELTING FOR TAPER CONE AND QUARTER TWIST DRIVING. +x 
$2 WE RECOMMEND THE FOLLOWING "= 

o COLUMBIA BELTING for Striking Gear and Step Cone Pulleys. This Belt will not be affected by 2S 
eu the action of the forks, nor will it mount the Cone Steps. Se 
é oc RAW HIDE BELTING for High Speeds and working on small diameters. n= 
a & CHROME TAN BELTING for working in damp atmosphere. 4= 
Om ORANGE TAN BELTING for Dynamo Drives and Gas Engines, and all cases where sudden variation Us 
Or of load may take place. The strongest Belt made. OF 
fe BALATA (Chonata Brand) for Drives exposed to atmosphere. This class is also suitable for ae 
<qw transmission work generally. a= 
eo ENGINEERS’ SPECIAL for Heavy Planing Machines. —— 5 
4) 


illustrated Price List on Application. 


LONDON—Export Department: Mr. ALEX. MONTGOMERY, mn House, MANCHESTER—Mr. JAMES SCOTT, 9, Blackfriars Rosd. 
5, *s Avenue, Fenchurch Street, 

WAREHOUSES Consumers’ do _Mr. A. Wo THOMAON en BIRMINGHAM—Mr. DAVID WINDRAM, 17, Cannon St. 
5, Lloyd’s Avenue, Street, E.C. LEEDS—Mr. JOHN ECCLES, 10, Aire Street. 
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; TUBES LIMITED a 


WELDLESS TUBES tor BOILERS and STEAM PIPES 
LOCOMOTIVES & THE ENGINEERING & MOTOR TRADES. | 





| Works: ASTON MANOR, BIRMINGHAM. sos Tele trams: Cruinpans, jd 





phone: No. 871 & 872 E (4 lines). 
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No. 10 F'LITTLE GIANT DRILL, 


Capacity 4 in. in Metal. 


—— 






Write for our Latest Edition 
PNEUMATIC TOOL CATALOGUE, 





PNEUMATIC 
LITTLE GIANT DRILL. 


No. 10 § 
LITTLE 


Telegrams—CavuLkine, Paru., Lonpon. 4326 
CIANT DRILL. Telephone—9215 GerraRD (8 Lines). 


ALACE CHAMBERS, 9, BRIDGE ST., WESTMINSTER, $.W. sue LARGEST PNEUMATIC TOOL WORKS IN GREAT we 


Workshops and Showroom within a few minutes’ walk of the Offices where pneumatic and electric tools can be seen in operation. 4326 




















@t. YARMOUTH. 


CRABTREE |S see 
De \¥ ys LAUNCHES, 
‘FISHING VESSELS. 


abs? CARGO & PASSENGER BOATS. 


COMPOUNDS & TRIPLES to 19001:HP. 














— 





ENGINEERS, paren 


NEWBURY, ENGLAND, 


MAKERS OF ALL CLASSES OF 


ENGINES 


AND 


BOILERS 


FOR SMALL STEAMERS, TUGS, 
YACHTS, LAUNCHES, TORPEDO 
BOATS, HOPPER BARCES, ETC. 


LONDON OFFICE: 


“ T 
82-83, FENCHURCH STREET, E.C. win omen oe ots a maga bd 
See alternate advertisement for illustration of British THE COLONIES, INDIA OFFICE, TRINITY 


Kromhout Marine Oil Engines. BOARD, CUSTOMS HOUSE & VARIOUS 
ESTABLISHED 1790. FOREIGN & COLONIAL GOVERNMENTS. 


on PLENFY<¢S0R| 2 oc 
NEWBURY. ‘ NEWBURY. 
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THE BUTTERLEY CO., Lo. 


DHRBY . pein te 1791. 


Telephone—No. 6, Ripiey. Telegrams—‘‘Ironworks, Butterley.” 








Pig Iron, Bar Iron, Iron Castings up to 
ZO Towns. 
Bridge and Structural Steelwork, Pit Trams, &c. 
High-class Machine Work of all descriptions. “” 
Special Acid-Resisting Metal for Chemical Plants. 
Large Retorts, Pans, Acid Eggs, &c., a Speciality. 








LONDON OFFICE—52, Queen Victoria Street. Telephone—2180, Crrv. 


THE REAL END AND AIM OF THEIR PRODUCTION 
ones aes 
FIRST: Unique efficiency and trustworthiness, and 


SECOND: Long service and economy for 
our customers. 














—— — 
~ emma 


















Semi-Metallic 
Pure Asbestos 
BRAKE and CLUTCH LININGS. 


“CRESSWELLS’ LIMITED 


Old-established Spinners and Manufacturers and Patentees of Pure Asbestos Fabrics, &c. 
WELLINGTON MILLS, BRADFORD. 


WE INVITE YOUR ENQUIRIES. 





























11, Bothwell Street, GLASGOW; and 84, Hawthorne Avenue; SWANSEA. 4833 
Telegrams: ‘* ASBESTOS, BRADFORD.” Contractors to the Admiralty, the India Office and War Office, the 
Telephone: 950 BRADFORD. Crown Agents for the Colonies and numerous British Railways, &c. 
CONTRACTORS TO H.M. GOVERNMENT. ON WAR OFFICE, ADMIRALTY, INDIA OFFICE, and COLONIAL OFFICE LISTS. ESTABLISHED 18665. 











<*© BRANDON BRIDGE-BUILDING CO, L?: 


ENGINEERS, BRIDGE-BUILDERS, IRONFOUNDERS. 


BRIDGES, ROOFS, DOCK GATES, TANKS, PIERS, LOCOMOTIVE TURNTABLES & WATER 
OOLUMNS, PRESSED STEEL TROUGHING. INGOT MOULDS & GENERAL CASTINGS. 


4662 
Loadon Office :— Works: Telegraphic Address: ‘“‘“GIRDER.’’ 


$4, Victoria Street, Westminster. MOTHERWELL. Telephone : No. 11. 






































_ DONKIN 


Blowers, Gas Compressors, Exhausters positive Tyee. 
For INDUSTRIAL PURPOSES. 





For Gas Works, for Chemical, White ADVANTAGES AND FEATURES : 

Lead, Soap & Oil Works, for Pumping Absence of all Valves. 

Gas, Forcing Air through Liquor, &c., Simplicity of construction and small 
for Agitating or Mixing, &c. number of working parts. ose 


Wor entirely enclosed. 
rt Resse Hawi: Mane Calntte, Saat wating 


THE BRYAN DONKIN CoO., LTD., 





Don emerers mae Engineers, CHESTERFIELD, ENGLAND. 
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Manufacturers of SIEMENS’ ACID STEEL 


BOILER PLATES. 


Also SHIP and BRIDGE PLATES, ANGLES, BULBS, CHANNELS, ROUNDS, SQUARES, TEES, ZEDS, &c. 
BILLETS, of dead soft quality, and for wire and springs of special quality, from any grade of carbon; also SLABS. 


THE GLASGOW IRON & STEEL CO., pionie 


WISHAW, SCOTLAND. 


THE HUNSLET ENGINE CO., Ltd., 


LEEDS. 



































MAKERS OF 


LOCOMOTIVE ENGINES 


adapted to every variety of work and gauge. 


DESIGNS & SPEOIFIOATIONS 
SUPPLIED OR WORKED TO. 


Quotations and Specifications on application. 











. 4269 
Telegraphic Address: ‘“ ENGINE, LEEDS.” 


Telephone: Nos: 8430 to 8434 inclusive. 








McKENZIE & “HOLLAND, “Ltd. 


Railway signalling of every description. 


POWER SIGNALLING 


carried out in conjunction with 
THE McKENZIE, HOLLAND & WESTINGHOUSE POWER SIGNAL CO., LTD., 


Head Offices: 58, Victoria Street, London, S.W. 
Telegrams: “Macksig, London.” § Works: Worcester, England. Teloteestuss Vere 





















“ PORTER” Locomotives for all gauges of track, 


and conditions of service. 
“WHITING” Cranes and Transfer Tables— 
any capacity. 
TUBES —Seamless Drawn Steel, Genuine Char- 


coal fron. 





4998 
Write for 1915 “Porter” Locomotive Catalogue, an 


indispensable handbook for all locomotive engineers. 


WONHAM, BATES & GOODE (Inc.),- Engineers and Contractors, 


EXPORT DEPARTMENT, 30, CHURCH STREET, NEW YORK CITY, U.S.A. Cable Address; “Stapely,” N.Y. 
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- 
Limited. 








BEYER, PEACOCK ¢ Co., 


amie sive: (paner'tr. Corton Foundry, Manchester. 1c“. 


Telephone: No. 255, Manchester. 


y M 7 0) 
ee ESTABLISHED IN 18654. CO0R, Gout, Maan. & Seno Opies. 


LOCOMOTIVE ENGINES 


ALSO MACHINE TOOLS. 





WHEEL AND OTHER LATHES. 
MILLING MACHINES, DRILLS, 
PLANERS, SLOTTERS, AND 
OTHER MACHINE TOOLS, WITH 
OR WITHOUT ELECTRICAL 
DRIVE. 
EMERY GRINDING MACHINES 
A SPECIALITY, 
? “Gustin "Tou tee ss 


accurately to 8tandard 
Gauges. 


WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. 9 su’ 


ARTICULATED LOCOMOTIVES. 
GARRATT PATENT LOCOMOTIVES 
GRANE LOCOMOTIVES FOR 
LIFTING AND SHUNTING. 
RAOK-RAIL LOCOMOTIVES 
YARD ENGINES AND OTHER 
SPECIAL DESIGNS FOR ALL 
PURPOSES AND GAUGES. 


" 











\ STEEL FOUNDRY for Casting Wheel Centres and other Parts of Locomotives. Also general CASTINGS & FORGINGS. | 


PEGKETT&SONS. L™: eee ct 


BRISTOL. 























Telegrams Peckett, Bristol. 


SPECIALITY 


TANK LOCOMOTIVES 


Of all Descriptions and any Size or Gauge. 
. . . 5075 Full Particulars on Application. 














Locomotives 


LONDON ADDRESS :— TELEGRAMS :— 
58, Victoria Street, “ BARCLAYSON, 
Westminster, S.W. KILMARNOCK.” 


MINING PLANT. 
ENGINE and BOILER FITTINGS. FIRE BARS. 
MOUNTINGS for LOCOMOTIVES. 
FANS and BLOWERS. 
BRAKES for WINDING ENGINES. 


Andrew Barclay. 








CALEDONIA WORKS, KILMARNOCK, SCOTLAND. 
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MANNING, WARDLE & CO., LI: 


BOYWTNE ENGINE WwWorREes, LEEDS. 


Makers of Locomotive Engines for any width of gauge and for all purposes. Also makers of Steam Rail Motor Coaches for passenger traffic. Materials and Workmanship of the best quality. Tank Engines up to 18 in. 
cylinders, on four or six wheels, always in stock or in progress. Specifications, Photos and Prices on application and Special Designs sent on receipt of particulars of requirements. 
London Office: Mr. H. J. HEAGERTY, 34, Victoria Street, Westminster, 8.W. Od 2486 


BALDWIN LOCOMOTIVES | 


are specially designed for the work 
to be done. If desired, they will be 
built to drawings and specifications 
furnished by the purchaser. 











The illustration shows a metre gauge loco- 
motive, which is used on curves of 330 ft. radius 
and on rails weighing 414 |b. per yard. It has 





plate frames, and in many respects follows 
TEN-WHEELED LOCOMOTIVE FOR THE MORVI RAILWAY, INDIA. 4 5 2 
Cylinders, 154 in. by 22 in. Weight on Driving-wheels, 58,800 Ib. European practice in design. 
Driving-wheels, diam. 57 in. Weight, Total Engine, 76,550 Ib. 
Steam Pressure, 160 Ib. Tractive Force, 12,600 lb. — 


THE BALDWIN LOCOMOTIVE WORKS, 


Fhiladelphia, Fa., U.S.A. 
LONDON OFFICE: 34@, VICTORIA STRHDT, 8.Ww-. 


Cable Addresses: “BALDWIN, PHILADELPHIA.” “FRIBALD, LONDON.” 4582 


BRICK TILE & PIPE MACHINERY 3:35.:2:; 


CLAYTON. HOWLETT € C°SanoMURRAY'S 
( SIDNEY GW.HUNTER & C9 ) 


ILLUSTRATED CATALOGUE ON appiicaTtion 
® LONDON OFFICE. »° DQ 


28 VICTORIAST WESTMINSTER. S.W. 
Teleph: 920 VICTORIA. Telegr. ‘BRICK PRESS CA/T" LONDON. 


MAKERS THE BRIGHTSIDE FOUNDRY & ENGINEERING COLTS SHEFFIELD. 
























TELEGRAMS 


CASTINGS” 


SHEFFIELD 














LOCOMOTIVE 
BUILDERS, 


BRISTOL, 
ENGLAND. 
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TheClayCrossCompany, L'* Clay Cross, Derbyshire. 


Telegrams :—JAOKSON, OLAYOROSB, — BSTABLISHADYD 1837. Telephone :—147, CHESTERFIELD, 








MAKERS OF STANDARD-TYPE 


FUEL ECONOMISERS 


For Utilising the Waste Heat from Steam Boilers of all Types. 


SAVES IN COAL FROM 15 To 25 per CENT. 


Adopted by Steam Users throughout the World. 


IAL BAR IRON srs 
COLLIERY PURPOSES. 

STEEL WIRE RODS 
for Rope, Spring, Card Wire, &c. 




















( Made from the Famous Sheffield Steel. ) 








CHANNEL STEELS 
for Rubber Tyres. 5888 


HSTABLISHED 1866. 








WILLIAM COOKE ®& CoO., Ltd.. SHEFFIELD. 








7 GRAND PRI CARBON, 


THE 


Seerma\ SS weslaM 


MACHINERY FOUNDRY: é- - 


UNION oT een aii ENGINEERING C2 1° 









Od 1448 


MANUFACTURING CO. 
Telegraphic Address: 
“LIDGERWOOD, LONDON.” 
Telephone No: LONDON WALL, 7422. 


SS 'T'=zl A. We 


by OVERHEAD 
“ AND 
= SYSTEMS. 


Address :—MOORGATE HALL, FINSBURY .PAVEMENT, LONDON, E.C. 
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OXY-ACETYLENE WELDING AND CUTTING 


roma tos. IMPERIAL LIGHT, Ltd., 123, Victoria Street, LONDON, S.W.  s10 verouit Gives tine 


FLUXE for Welding SUNFLOWER BRAND. 
e Ss. 


WRITE for PRICES. ™ 


CAMMELL LAIRD & CO., bo, °'Sa22%.c.. 


STEEL MANUFACTURERS. SHIPBUILDERS. ENGINEERS. BOILERMAKERS. 
LONDON OFFICE; 3, Central Buildings, Westminster, S.W. 
SHH LAST WHHE'S AND NWHXT WHEE'S ADVERTISUMEI 5189 


JAMES FAIRLEY & SONS @232o"™ 
General Shoe] Maritcturers snd SPECIALS > OL ee 


FAIRLEY’S SELF-HARDENING TOOL  DLEEL, for Heavy Cute at High Speer, 


is considered to be the HARDEST and TOUGHEST Steel yet made (although in the Market). Seek pete Oe SO 


















































NOTE.— JAMES FAIRLEY & SONS’ WORKS (Bramall Lane, SHEFFIELD, os aimamns fe. Feewe am Rolling Mills, BIRMINGHAM) are merely Branch ts and 
OF All Communications should be addressed to the Head Ofics—OLD MINT, SHADWELL STREET, BIRMINGHAM. Od 1719 
rn er my 
Fornmern_y WM. BIRD & CO. 2, a roummnr’ HILL, 
Enguneers and M erchants ESTABLISHED 1827. Codes Used: ABO! I, Engineering "Facaraph, and Lisber’s 
Contractors to the Admiralty, War Office, Crown Agents for the Colonies, é&c. mete 1 
PLANS AND ESTIMATES 
FOR EVERY DESORIPTION OF 
KA. D Machinery Installations, Tools, Railway and Tramway Material, Mining and Contractors’ no 
STOCK OF NEW AND SLIGHTLY DEFEOTIVE 2AILS. _@ te 











CLAYTON, SON « CO., 1D. en 
& HUNSLET, LEEDS. 
TeLearams—“GAS, LEEDS.” Gooeee ‘TO H.M. GOVERNMENT. _ et OFFICE :—60, QUEEN VICTORIA STREET, E.C. 


WELDED AND RIVETTED STEEL PIPES. 


BOILERS. GAS PLANTS. TAN KS FOR OIL & WATER, &c. 
STRUCTURAL STEELWORK oF EVERY DESCRIPTION. 


AILSA SHIPBUILDING CO., Liv, 


SHIPYARD, ENGINE WORKS AND GRAVING DOCKS, TROON, N.B. 


TELEGRAPHIC ADDRESS :—“SHIPYARD, TROON.” TELEPHONE NO. 38 TROON. 
4917 BRANCH SHIPYARD WITH HEAVY HAULING UP SLIPWAY AT AYR. 


P.H. MUNTZ & Co. LT». 


MANUFACTURERS OF 


Solid Drawn Brass & Copper Tubes, Locomotive & Condenser Tubes, Muntz’s Metal Sheathing, 
Braziers’ Sheets, Circles, Bolts, Pump Rods, Plates, Nails, Washers, 
Naval Brass Sheets, Plates, Rods, &c. 





















































BUNT. ; 
(ores LONDON OFFICES : Alexandra Works, este 
— 79%, GRACECHURCH STREET, £.C. 
euaniiiines peut WEST BROOM wickz. 
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A high-speed twist 
drill that bears the 
**Chatwin”’ stamp 
can be depended 


upon | 


@ 


It is adapted for use 
in the hardest and 
toughest materials— 
under the most severe 
. drilling conditions. , 


It is made for hard 
service by special 
methods of manufac- 
ture and is guaranteed 
as to shape, clearance 


and perfect temper. 


THOMAS 


CHATWIN 


LIMITED 


VICTORIA WORKS 
BIRMINGHAM. 
bo 


TRE 
! 


ESTABLISHED 
1863. 





MAKERS OF THE NEW CAUCE CLASS 


Se 
Ss. EX. PB.” 
FOR SPECIAL HIGH-PRESSURE BOILERS 


STEAM GAUGES. 


PRESSURE and INDICATING 
GAUGES of all Descriptions. 


JOSEPH TOMEY & SONS: Ltd., Aston “Birmingham 


London Office and Warehouse: 5, crane Parade, Bal al St., London, S.E. 
































DOUGLAS, * PHONE :-— 
KIRKOALDY. 
OCopms :— 105 & 106 
Abo 6th Edition. KIRKOALDY 
Buproxp MoNama.. (2 lines). 





l.H P. 
ONE PENNY per hour 


with CARELS DROP VALVE ENGINE. 


SOLE LICENCEES FOR GREAT BRITAIN AND THE COLONIES— 


DOUGLAS & GRANT, L° 


Engineers, KIRKCALDY, 5108 





SCOTLAND. 























WE SPECIALIZE IN 





” Patent SPIRAL SELF-CENTRING 
SEND FOR SECTION 6 REVISED CATALOGUE. 


HUCKS 
APSTAN LATHES 2oeiirccrrmes 


Capacity up to Win. through Auto Chuck. SEND for SECTION 5 CATALOGUE & SUPPLEMENT. 


UTTING-OFF MACHINES 


TAYLOR PATENT ROTARY CUTTING-OFF MACHINES 
FOR BARS AND TUBES.———SEND FOR SECTION X! CATALOGUE. 


CHARLES TAYLOR (8!RM™.), LTD., 


MACHINE TOOL MAKERS, ———— BARTHOLOMEW SQUARE. 


BIRMINGHAM. 
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YOU DO NOT EXPERIMENT with s PRODUCT which tas stood the Test of 25 years ! 














Unegqualled ware fe | Iron or Steel Work submerged, underground or subjeet to Acid Pro 
or wpe pe yim juors. Jet Black with an Enamel surface which os adn on Sole prioters of 
be end pliable. ‘utely non-poisonous, therefore lly suitable and largely used 
or tee! Tonks whether of Steel or Conerete. iptive Booklet on request. 
Among Users of “ Asphaltene” are H.M. OFFICE OF WORKS in connection with the FIRST ORDERS “ON APPROVAL.” 
coating of Iron andi Steelwork, especially -Water Tanks at the of Parliament, 
Somerset House, Post Office, and ail the Royal Palsecs PORT OF LONDON PEX| LANCASTER &TONGE, Ld. wancussTte 


AUTHORITY for Lock Gates, &c., ~ 3 Home and Foreign Governments, Leading 
Railway and Steamship Companies, &e., reneiy ier al Done ae Troubles” 


J. DAMPNEY & CO., Ltd., — = 
Mikaculuy ~ 








mead Oae MERCHANT’ S EXCHANGE, CARDIFF. 
ny Cardiff. Tele. : Nat. 284. 5248 
aera 4 A E.0. Wires : ee ee Tele. : P.O. Central 12782. 
BLAG. 





tacul 


STREET “* Dampney, vie Telephone : 7016 Central. 
STREET. Wires: Telephone : 6943 City. a highly efficient decorative coating 


in 
Paris Branch : 278. BOULEVARD RASPAIL. Wires: > npaslereie, ing Tele. : 706-15 & 722-25. tor Steel Werk. nt 
Newcastle-on-Tyne ; 30, SANDHILL. Wires: ‘‘ Dampney, Newcastle-on-Tyne.’ Tele : 2063 Central. THE Paint for Corrugated Iron. 











Unparalleled Success in Shell Riveting AW W | 
HIGH-SPEED RIVETING HAMMER C U 


WHICH DOES THE WORK OF SEVERAL 











GRADUAL “UII.” 
PNEUMATIC RIVETERS, DOES IT BETTER |] Bencacemenrlllll “erricient 
AND COSTS LESS. “ Spel 




















There is no Riveting which this Machine 
cannot accomplish. 





I3 Machines for IMMEDIATE DELIVERY 
from our London Stock. 


We also carry in our London Stock a large selection 
of other Machine Tools suitable for Shell Manu- 
facturers, including the following, viz. :— 


34. Cutting-off Machines for Shell Forgings and 
Bar Stock up to 6} in. diameter. 


43. Hand and Power Feed Milling Machines, both 
Horizontal and Vertical Types. 


7. Il-inch Swing ‘‘ Columbia"’ Engine Lathes. — 
260. Drilling Machines, Floor and Bench types, 




















&c, &c. | 
Above Illustration shows No. 4a Machine 
equipped for Shell Work. cy 
Fall Particulars and Prices on application. Foreign Correspondence Solicited. THE BRITISH 


SOLE EUROPEAN SELLING AGENTS :— HELE-SHAW 
THE UNIVERSAL MACHINERY CORPORATION, Ltd., PATENT CLUTCH 


Machine Shop and Foundry Equipment of every description, COMPANY LT? 
Toes, Lode, 026, OLD ST., LONDON, E.C., ENGLAND. ——s OLDHAM. 
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BAYLISS, 


JONES 


AND 


BAYLISS, L'® 


Mfrs. of 


RAIL SCREWS, 
BLACK & 


BRIGHT 
BOLTS & NUTS, 


RAILWAY & TRAMWAY 


FASTENINGS, &c. 


IRON 


FENCING, 
PLAIN & ORNATE 
RAILINGS, 
GATES; &c., &c. 





Catalogues free. 


WOLVERHAMPTON, *< {'%° 





Also Mfrs. o. 
IRON & STEEL 
BARS, 
ROUNDS, 
SQUARES, 
FLATS, 

TEES, 
ANGLES, 

VARIOUS 

SECTIONS. 


Catalogue free. 





CHILLED & 
GRAIN 
ROLLS, 
CASTINGS 
up to 

30 Tons. 





4240 
Enquiries invited. 


& 141, Cannon Street, 
LONDON, E.C. 







JAMES W. SOUTHERN ) 
& SON, Ltp 








SOUTHERN & SON, Ltp., 








\ 8T ORE STREET, MANCHESTER. 


J) 

















ROPE 


DRIVING 


For EFFICIENCY & 
DURABILITY USE 





ilustrated Lecture on— 


“THE TRANSMISSION 
OF POWER BY ROPES.” 


Post Free on Application. 


DIPLOMAS OF HONOUR 
BRUSSELS and TURIN. 





95 & 97, FINSBURY PAVEMENT, 


LONDON OFFICE: 








W”™. KENYON & SONS, LT. 


CHAPLE FIELD WORKS, 


DUKINFIELD, Near MANCHESTER. wil 





Makers of every description of 


RASS WORK 


USED BY 


Marine Engineers. 


WHITEFIELD BRASS WORKS, 


GOVAN, GLASGOW. ww. 


FRANCE & MORGAN, 

















On On India Office 
Admiralty and Crown 

and Agents to 
War Cfies Lice, . Colonies Lists. 


FALLINGS HEATH, WEDNESBURY. 





BOLTS, NUTS, STUDS, 
SET PINS, WASHERS. 


Telegrams: BEEBEE, Fatiumves Hears, WEDNESBURY. Telephone; 81 Daziaston. 




















MILLING 
AND 
SPECIAL 
MACHINES. 
SCREW- 
CUTTING 
LATHES. 


4107 


“T. & W.” CAPSTAN LATHES. 





CONTRACTORS TO H.M. WAR OFFICE. 





THE TIMBRELL & WRIGHT Weeds, cect 
BIRMINGHAM. 


Zelegrams: “REVOLVING,” 
Telephone: CENTRAL 3783. 


TINKER, SHENTON «Co.L2) 


= 3S DB, Near MANCHESTER. 


TELEGRAMS — TEL&PHONE— 
DUPLEX, HYDE. 21, ASHTON-U-LYNE. 










Shr ns 


TRAY 
es ates) CORNISH 


BOILERS 














CONTRACTORS TO 
HIS MAJESTY’S GOVERNMENT. 5014 





All holes drilled out of the solid plate, and the pitch of rivets set out by patent automatic dividing 
apparatus. Welding, fanging, ‘Pinine, riveting, &c., by Special of the most modern 
construction. yey by hydraulic power constructed so that the pressure on the rivet 
can be regulated from 50 and 80 tons, according to the diameter of the rivet and the thickness 
of the plates. This isa most important feature in the construction of high-pressure boilers. 





























| SOLE MAKERS OF THE “ACCESSIBLE” STEAM SUPERHEATER. 





in Fe 
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5115 





THE UNIVERSAL MACHINERY COMPANY, 








(Proprietors: JAMES R. KELLY & CO., Ltp.), _ LEEDS. 


HORNSBY 


Established 1815. 


GAS AND OIL ENGINES 


50,000 Engines made. 


SUCTION GAS PLANTS. 
RICHARD HORNSBY & SONS, Limited, .. 


GRANTHAM AND STOCKPORT. 


24, Lower Ormond Street, DUBLIN. 
173a, St. Vincent Street, GLASGOW. 
75b, Queen Victoria Street, LONDON, H.O. 
And at Melbourne, Sydney and Brisbane. 


MARINE 
MACHINERY 


SINGLE or TWIN fee) 
SCREW. TWO, THREE ~— © 
or FOUR CRANK. kg 
CONDENSING or 
NON-CONDENSING. 





























Full Particulars 
on Application. 


Telegrams :— 
Bisson, Gloucester. 
Telephone :—No. 57. 


Code :—A BO, 5th Ba. 


W. SISSON & CO., LTD, 


GLOUCESTER, 





Eng. 
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If you are wanting Super /bexewat 
HIGH-CLASS THE 
Macuxe Toots | SOLUBLE OIL, 
Write 
for our Panny 
latest en sonst 
STOCK LIST. 


‘*STERNOL,” Contractors to War Office, 16, Finsbury Square, LONDON, E.C. 





a = 





me ee 





SEND all Hydraulic Machinery Enquiries TO US. 








pares Bending 


Press 


for all kinds of 
bending and press 
work for bridges 
and ships, also for 
making scoops 
for gas works. 





We have patterns 
for Presses up to 


13 ft. long with 








two or four columns 
for any pressure and 
Fig, 12 any plate thickness. 
Special Light Bending Press 


with Girder- 
Frame suitable 
for bending 
plates up + in. 
thick, I2 ft. 
long. 


The photo shows 
a Press complete 
with Double 
Hand Pumps. 





alee es 




















HOLLINGS @ GUEST, La, — 
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HYDRAULIG MACHINERY. 
ROBERT MIDDLETON «& CO., 


SHEEPSOAR. Founpry, LEEDS. 


Tele. 214. Tele. Add. ; 


““HYDRAULIO,” LEEDS. Codes used: ABC, 5th Ed. ; Liebers. 













PRESSES, PUMPS, 
CRANES, | 
ACCUMULATORS. 


OIL MILL 
MACHINERY 


for all kinds of Seeds and Nuts. 


Latest Types of 
SCRAP METAL - 





LONDON AGENT: E. C, AMOS, M.I. Mech. E., 
22, Martins Lane, Cannon St., E.C. 








ARMSTRONG 
COMBINATION KITS 


MADE UP A8& FOLLOWS— 


» One GENUINE ARMSTRONG STOCK 
AND DIES 3 to lin. R. or L.; 


One MODEL B PIPE CUTTER; 

One JUNIOR HINGED PIPE VISE; 

One STILLSON PIPE WRENCH; 
ALL PUT UP IN A HARDWOOD BOX. 


Manufactured by : 


THE ARMSTRONG MFG. CO., 


8388, ENOWLTON STRHET, BRIDGEPORT, OONN., U.S.A. 
NEW YORK—248, CANAL STREET. 
Catalogue Mailed on Request. 5076 




















BALING PRESSES. 

















T. A. SAVERY & CO., LTD., 


Newcomen Works, 
BIRMINGHAM. ENGLAND. 


London Representative :— 
Mr. A. ROBERTSON, 23, Leadenhall! Street, EC. 


QUICK REVOLUTION STEAM 


MARINE 
MACHINERY 


For Shallow Draught Launches. 
Light weight WATER-TUBE 


BOILERS, 


OIL AND COAL FIRED. 















90 B.HP. T.8.0. Launch Engine, Weight 8 ewt. 


























“EMPIRE” 


AUTOMATIC 
CONTROLLERS 





80 HP., soo V., Direct Current. 
This is our Standard Seer for medium oe Air Gompromers. We have 


many in successful operation since 1910, in sh and engineeri 
They effect a great reduction in the ee of power a o7e.,, 


ELECTRIC CONTROL LIMITED, 


BRIDCETON, CLASCOW. 








PEARLITE 


STEELS 


All“ Pearlite Steels” are 
subjected to a Special 
Patented Treatment 
which produces the practi- 
cal results of unsurpassed 
durability, toughness, 
strength, resistance to aN 
Wasvasa Geaze. fatigue and burning. “Ppintrren” 
THE PEARLITE STEEL CO. (1910), LTD., 


Pearlite Steel Works, Royds Mill St., SHEFFIELD. 5199 
Teegrams: “ PERLITE, SHEFFIELD.” l 





Telephone No. 3788 Central. 





























OWAY 


MANCHESTER 








Telephone :—6312-8-4 CENTRAL. 





PATENT hiaveae ENGINE. 
ENGINES . BOILEENS 
COLLIERIES, STEELWORKS, FACTORIES, PUMPING. 














per YT | 





Gok 
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For Rock and Ore Crushing 

















The Avrora Rock Crusher will Solve your Problem. wth Wie 
MASSIVE. remy ata 
ALL STEEL. 
COMPACT. 
er = WILL STAND UP UNDER A healthy 
= HARDEST SERVICE. atmosphere 
Full details given on request. maintained 


WESTERN WHEELED SCRAPER CO., 
Barth and Stone Handling Machinery, ee’ |] regardless of the weather 
cits ste es ee te Cae aeaasrmen tT Dy the Sturtevant System 


Send for free ill f hly magazine, “The Earth M i” ° . ° 
— ————— of Warming and Ventilating. 


sili It i he effici d assi : 
ASHMORE, BENSON, PEASE @C0., Ltd.|| tne workers in maintaining the | cute an chor 


tunity of quot- 




















STOCKTON-ON-TEES. maximum output. If you are extending ing for ‘your 
or carrying out alterations, we shall be requirements 
Makers and Erectors of all Descriptions of pleased to assist you and would suggest an sialon 
STEEL BUILDINGS, CHIMNEYS, 4048 early consideration of your requirements. 


COAL, COKE, & ORE BUNKERS. Write for Treatise Eg. 1121, giving full information. 


Cast Iron and Steel Work for 


COKE OVENS, BLAST FURNACES, &c., &c. Sturtevant 


Engineering Co., Ltd., 
SOLE MAKERS OF FORTERS PATENT REVERSING VALVES 147, Queen Victoria St., London. 


For Steel, Glass, and other Furnaces. 4965 























Stern Wheel Steamers. Bucket and Suction Dredgers 


Tin Dredgers “1 MORISON’S EVAPORATORS| 


Gold Dredgers. 
FOR ALL CLASSES OF VESSELS. 













OCCUPY LESS SPACE. 
SAVE WEIGHT. 


EFFICIENT. . 
RELIABLE. . 
Telegrams : HANDY. 
“ LOBNITZ, Sole Makers 5339 


RENFREW.” of Patent Rockoutter. 
For rock excavation under water without explosives. 








RIEHLE TESTING MACHINES 


Wade by Messrs. RIEHLE BROS., Philadelphia, U.S.A. 


MACHINES for all purposes 
| in STOCK 
or PROGRESS. { 


For full particulars and Prices, apply to SoL— BriTIsH REPRESENTATIVE: SOLE MANUFACTURERS :— 4533 


A. MACKLOW-SMITH, AM. insr.C.£., Engineer, RICHARDSONS, WESTGARTH & CO., Ltd., 


QUEEN ANNE'S CHAMBERS, WESTMINSTER, S.W. — see LES HARTLEPOOL. Sienna, 
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2) — Li S 
9 oF od VY, & 
[HONE 2.302 re EVERYTHING lee EGRAMS Q 


Cove ABC 5™ HYDRAULIC. Wa ee a a 


G RA B- ROSE, DOWNS & THOMPSOR, Lid., Ol [ \ ILS. 
ORE H 1G ERS. HULL, oe “4 sicserncal 3 


LANCASHIRE, CORNISH, MULTITUBULAR « 
_ BOP ERAAATIETNS. — 
Established 


' HIGH-CLASS STEEL 
AND WATER-TUBE BOILERS. 
Telegrams :— 


a ccrcmemawess || WITTE MOF bes 


ot EVERY DESCRIPTION are supplied for MINING, SINKING, AERIAL 
Telephonee:— | : i 1967, 
119 (Two lines). ‘Makers SUCKLINQ’™ toe 













































Wire Ropes are required, and contain all the qualities absolutely 
essential to ensure a long and successful life, being as scientifically 
constructed as possible to meet all working conditions, 3822 


ROPEWAYS, TRAMWAY, SUSPENSION BRIDGES, and other purposes for which 


THOMAS BEELEY & SON, LIMITED, 


Hyde Junction Ironworks, EI YIDH, Manchester. 4625 











WORKS: WAKEFIELD, ENGLAND. 


THE STAFFORDSHIRE TUBE CO., Lto, 


Telephone : 6656 & 6487 Central BIRMINGHAM. Telegrams: UNBEATEN. 


se ——— — — 











































HE SILVERTOWN COMPANY make a speciality of Engineers’ Rubber 
Accessories—sheet, washers, engine packings, rubber and canvas hose, electric 
cables, belting, buffers, draw-bar springs, and an infinite number of articles 

—_—— —_—_——— The 


Company manufacture rubber, ebonite, and altiviiseails goods of every description. 
Ask for our List No. t and send your enquiries. 
THE INDIA RUBBER, GUTTA-PERCHA & TELEGRAPH WORKS CO., Ltd. 
( The Silvertown Company) 5238 
Head Office : 106, Cannon St., London, E.C. Works : Silvertown, London, E. 
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MURRAY, McVINNIE & CO., Ltd. 


; MAVISBANK QUAY, GLASGOW. 


TURBINE BLOWERS 
for Mine Avxiliary Ventilation. 
Telephone; 800 Torox, © Telegrams: ‘* Metallic, Glasgow.” 
THe 6” a 8” 
LATHE 
SPEOIALISTS. 


Catalogue by 
return on request. 
SMITH, BARKER WILLSON & CO. 

HALIFAX, Great Britain. 


Raw Hine Gears 


Also Metal Gears. 
CEORCE ANGUS & CO., LrD., 
Newcastle-on-Tyne. 5068 


NAISH & CROFT, 


Consulting Metallurgists 
—— and Analysts. —— 
150, ALMA STREZT, 


BIRMINGHAM. 


Consultations Fees on 
by Post. Application. 


Be 6 5008 
Experts in Foundry Work. 


‘_or.0 Kk 


Positive LOCK 































































Prevent Vibration. 


The only perfect lockin 
device on the market. 





\ POSITIVE LOCK 

WASHER CO. 

118-122, James Watt St, 
GLASGOW. 


COLD - ANGLE Anpb 

T- IRON 

BENDER. 
4783 











B SCOTT BROS. 








WASHERS} 





West Mount Works, HALIFAX. 


BR 




































“MAKERS 





FORGING AND DRAWING"PRESSES. 


SHEFFIELD: 


‘We can give you PROMPT DELIVERIES 


LEATHER. WASHERS 


Po a Bc all Caan ofr rene ay i eeniaad ise tae fer oatsneh 


H. J. STEVENS & SON (Snivcc-c), 121, NEW NORTH ROAD, LONDON, WN. 
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THe OUT emsecs 


MELPRUMS cxnapebains simecinies SOTOEA 
Canal Works, Timperiey, 





MELDRUMS==. 


“ppg 





DAWSON & DOWNIE, 


CLYDEBANK. 


PUB K SS a 
FOR LAND anp MARINE PLANTS. 
SEE ILLUSTRATED ADVT., JUNE 16 




















‘MARINE ENGINEERS — 








Main Steam Pipe In 





TUBES & FITTINGS, 


WADNESBEBURYT. 


stallations.’* 





THE “STONE-LLOYD” SYSTEM 
sone ay \\\ 2 C+ HYDRAULICALLY OPERATED 
A RO ee | warentiay Coon 
yn iiss’ GLASGOW. | STONE & CO. LTD. 
Cable Codes* se G lath & 6th Réitions): LIEBER'S. Deptierd, London, 8.5. 
POSTER BROTHERS, Limited, |i) RUBERY, OWEN « CO., 


Water Purifiers. gg tee Machi 
iat Structural Steelwark. ee 
enc 


~e and Gates in Iron and Steel. 


r Car and W n Frames. 
Aeroplanes Fittings, &c. 
See Fortnightly Advertisement. 


4919 








CASTINGS. 


Gunmetal—Phosphor & Manganese Bronze, &c. 
Engine and Boiler Mountings. 
Lighthouse and Fog Signal Engineers. 


STEVEN « STRUTHERS 
GLASGOW, SCOTLAND. 


See our Dlustrated Advertisement on a June 
and i4th July. 


THOMAS SHANKS 
Johnstone. 




















| RELIABLE AGENTS -WANTED. ci, 
Write for illustrated circular with prices, 





Our derricks have proven to many thousand 


4877 
24, State Street,. or 
Chicago, Illinois. 


* | contractors and builders to be just what they need for hoisting material on buildings. 
Most of our derricks can be used by band or power. 
te handle for transportation, are so arranged to come apart and fold together to 
crate for foreign shipments, We ship derricks all over the world, 
For further Intormation, write to ou 


New York Office: 


SASGEN DERRICK CO., 


Built light and strong, easy 


Toronto, Canada. 


















ness, &c. 


Steel alone will not d 








DOCK HOUSE, 


LONDON, E.C. 











Stee, PROTECTED BY 
ASPHALT & ASBESTOS, 
is permanent. 


Write us for further particulars, 


BILLITER ‘STREET, 


is made from steel sheets, coated on all surfaces with asphaltic compound, into which is 
embedded, while the asphalt is hot, long fibre asbestos felt. 
steel, the longevity of asphalt and asbestos. 


in several permanent colours. 


0. 


Light, rigid ; the of 


APM comes in all the standard shapes and 


No painting required. No back plastering necesssary on 
underside. Resists fire, immune to acid fumes, alkalis, sulphurous gases, salt water damp- 

Standardized by the largest railroads for buildings requiring sheet metal roofing 
and siding, except those of a most temporary character. 


Durability 





EDWARD LE BAS & CO. 


LONDON. GLASGOW. MANCHESTER. 
rata 


ai 








REAY GEARWORKS, — 


GATESHEAD -ON- TYNE, 
SPECIALISTS IN 


WHEEL GEARING. 











. Dir: >) ae 
\\ CASTING ‘S i a 


J. BLAKEBOROUGH & SONS, 
BRIGHOUSE. 








PUMPS LIMITED, 


14, BROAD STREET BIRMINGHAM 

















AUTOMATIC Mechanical LUBRICATION | 
Octopus 
Bearings 
eultes. 


Saves much Oil, 
Reduces 
Friction. Measures the Oli. 











VICKERS’ (Patent) System 


or Tall Shaft Lubrleation. 
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¢ Sunderland Forge Tbaoail 00., Tid 


SUNDERLAND. 


BLRCTRI LIGHT & POWER for SHIPS. ELECTRIC WINCHES. 








J.BRUNORIT 14 Water St. LIVERPOOL 


KLEIN ENGINEERING CO. (1908), L™ 
WATER COOLERS, CONDENSING 
PLANTS, VACUUM PUMPS 
AND COMPRESSORS, 

STEAM TRAPS, &c. 1461 


ital, Personne! Shareholders, and Manu- 
pm spel of this Co. are entirely BRITIGH, 


04, Marxer Sr.. MANCHESTER. 


A LESSON THE (Syaco ae 7 
GREAT WAR Gniiks ioconingt 


be SS oa the “EMPIRE” CLIPPER 


TAUGHT US. co Xx a 


4 booklet “E.G. Cencerni 
Wica\einill Berek SineBicoerdors LA Heddorehald 


Machine CutGear Wheels 
THE REID GEAR CO., 


LINWOOD, near PAISLEY. 


Maiden 


& Co.,. Ltd., | 5“ 
Machine Tool oe 
- Makers, last issue. 


HYDE, Cheshire |. 


MEXICAN ‘oc 


OIL. 
Anglo-Mexican Petroleum Products Co. 


FINSBURY janet. LONDON, B.c. 
Telephone : 2704 City. Telegrams: Mexprodux, Ave, London. 





















































AITON 20° i DERBY 
MAKERS OF FLANGED PIPES, 


CAST - IRON, STEEL, COPPER 
FOR STEAM, WATER & GAS. 
See large advt. June 23rd. 5231 








WATE PURIFICA’ lALSTS 


WATERSOFTE ENERS, &, 


APPLY TO— 


The Harris Patent Filter (1910) Lid. 
24, Grainger Street West, 
NEWCASTLE+ON-+TYN SE, 


BELLISS & MORGOM, | 


BIRMINGH ide 
Self-lubricating hy a Hn = 











Sou UTD 























IMPORTANT NOTICE. 
Te Drawing Offee Lastramens Makers, Ragin ese 
and othere whom it may eomoern. 
WS ARB MANUFACTURERS OF 





Coenen een 


—— es 


“BUFFALO” INJECTOR 











Lifts 24 ft. 


TAKES HOT WATER. 


Restated Ontalogue with prot sod full patiolar 
of both classes of Injectors and Tripp's Metallic 
pera inal steerage 


GREEN & BOULDING, Ltd., 


ENGINEERS, Od 9428 
28, New Bridge Street, London, E.C. 


suction 
Telegrams—TsmMPERaTURE, LONDON. 
a Lowen 

















FIRST-CLASS 
AWARDS. 








6054 
PRICE LISTS AND TERMS ON APPLICATION. 
Largest Steck im the World. 0149834 








MIC A F. WIGGINS & SONS. 
te te enn Oh 108, & 108, Minories, LONDON. | 


THERMOMETERS) 


FOR INSULATION cz 22. 
RECORDING. 


















0° to 1800° Fah. - 
ALLE TYPUs. 


CAPILLARY TUBING, 
Up to 60 yards from Source of Heat. 





5163 


ENGINEERING SUPPLIES, Lro. 
28, Victoria Street, LONDON, S.W. 


Telegrams: ‘‘ PROELLS, LONTON.” in nar No, : 1556, VICTORIA. 


DEMPSTER, MOORE & 0, [10, 








_____ Enginedrs, Pani scene watt a 






















“TWO. THINGS 
T LIFTS 


A WEICHT OFF 
THE MIND OF Q 
. THE ENGINEER 
THOMAS & BISHOP, 


37. le Street, London, E.C. 
s 
2 M'Kendrick & Co. 
OAKFIELD WORKS, 
MOTHERWHELL, w.B. 
Telegraphic Address:  “ Curreasar, Morssrwai..” 
GENERAL ENGINEERS. 


HIGH SPEED DRILLING MACHINES FOR 
BOILER AND GIRDER WORK. _5152 


SULZER BROTHERS, 
ENGINEERS 
(WINTERTHUR, SWITZERLAND), 


50, Norfolk St., Strand, London, W.C. 


The Firm of Sulzer Brothers was founded in 
Switzerland in 1775. Branches 
the world. 4691 


























BE WW A Ww’ ss 


NON-CONDUCTING COVERINGS 


are the best for 

Bollers, Steam Pipes and all Heated sacle. 

Special Cork Coverings for Refrigerating Plant, &. 

Armaou Works, Bow, Lonpon, E. (‘Phone, East 8485). 
Ga, Watiareron St., Guaseow. ('Phone, 2063 South). 





nowt 
ch TUL *. aa. 


Clydebank, N.B. 
See our Advert. page 88, last week. 4610 


PFPuUu MY Ss. 
See hee 
and Osntrifuge! Pumps, Auxiliary Condensing Plant 


5121 (ars NICHOLS BROS.) 
OAKWELLGATE, GATESHEAD-ON- pais: 

























PATENT PLANING, SHAPING Hayy 
& SLOTTING MACHINES. BROTHERS 


SHAFTING, SURFACING & [iRuMaaag d 
WHEEL LATHES. 


Por Railwa: y, Marine Orinanoe aeetgmeiaen 
& General Work. (aS 


Hatt Pumps 


FOR ALL CLASSES OF BOILER FEEDING, &c., &o. 


J.P. HALL & SONS,L> 


PETERBOROUGH. 


— 


KENNICOTT 
WATER SOFTENER Go,, 


| 
} 
7 














WOLVERHAMPTON. 


Telephone—576, Wolverbam: am 
Telegrams—‘‘ Watertanks,” Welverhampton. 





MACKIES, Lro. 


wnovent = READING. 4135 
UGHT and 4. Bearl IRON 


Pulleys, Shafting, thy set 5 


Si aaieion Seon 














STEAM & ELECTRIC. 


Patent P Steam Engine indiea tor. 


Engineering Instrument 
Manufacturers. 


HANNAN and 


BUCHANAN, 
75, Robertson St, GLASGOW. 


ALSO MAKERS OF— 
Bourdon’s Patent Pressure 
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‘ENGINEERING. 


(SuPrLmemrT page XLV 








i LAT HES ae eae eet ch 
LL * BORERS 








VALVES 


REDUCING, SURPLUS, en ‘es 
EMERGENOY STOP, 


DAVID AULD & SONS, Limited, 


WarrsvausFounpry, GLASGOW. 
See displayed Advertisement, page 90, June 9%. 


BULLIVANT « 6O., L” 


Stee! Wire Rope Makers, 
BULLIVANT’S AERIAL ROPEWAYS, Ltd., 


7%, MARK LANE, LONDON, E.0, . 6008 
Werks: Muiwau, & Tele.: 2108 Avenue (3 limes). 


PURE WATER 


for all purposes. 
Particulars from 4361 


The BUHRING’S Patent WATER PURIFYING Co., 


60, Wilson Street, E.C. 


























WATEINSONS’ 


~oaaTs BEL TING 


on BALATA 


Best in Quality—right in Price, 51098 
F. WATKINSON & 00., Halifax, Eng. 


JOHN SPENCER, CL 
5229 WEDNESBURY. 


IROW & STHAL 


bait ais 


MAINS, TU 


PRATCHITT 
BROTHERS, 

















emma 
CARLISLE. 


STW CASS, Lo,, 


For OLNTRIFUGAL P PUMPS, 
AIR COMPRESSORS 

OLUTOHES, 

GASTINGS up te 10 TO 


ae y Ah i: x PRINTING 


ntractors te the Adméralty, War Office, India Offes, and 
Crown 4 A 
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‘SMITH BROS. & HILL, ‘Ly. 
eo displayed ad 
Albert t Spring ‘Works, "Weat sas Innconvin. 


‘|ELECTRIC CRANES 





CENTRIFUGAL 


MACHINES. 


Catalogues free on application. 5043 


WATSON, LAIDLAW & CO., Ltd., 


Engineers, GLASGOW. 


WHARF CRANES 
OVERHEAD TRAVELLERS 


LOGO STEAM CRANES 











JAOKS s. 


ALEXANDER JACK & ©0., Whitegates Eng. Works, MOTHERWELL, SCOTLAND. 


HONE '’S - Patent 
SINGLE-CHAIN SPOON TYNE GRAB. 


Highest Awards wherever Exhibited. 


LABOUR-SAVING MACHINERY. 


During the present shortage of labour, all 
Contractors and others handling materials, 
should adopt at once Hone’s Patent on 
made in various types to suit requiremen 


All particulars as to price, &., may be obtained from. the 
SOLE MANUFACTURERS :— 6837 


JOSEPH WESTWOOD @& CO., Ld. 


NAPIER YARD, MILLWALL, LONDON, E. 
Telephones— Kast 4208 (d4lines). Telegrams—Westwood, Milleast, London. 


ALEX. FINDLAY & CO., Ltd., 


Stal Reo and Bridge Buliers  MOTHERWELL, NB. 


Structural Engineers, 

Contractors for all the Main Butidiags for the FRANCO-BRITISH EXHIBITION, 

LONDON, —_ a total area of 560,000 square fect; also for 

Grand area 200,000 square feet. : 
Aut Kinps oF Stee. Structures Desianep AnD ExeourTep. 

SPEGIALITY:—HYDRAULIC PREBSED STEEL 

Head Office 

London Office - 
Tuumernams: FINDLAY, MOTHERWELL, 











MOTHERWELL, N.B. 
9, VICTORIA STREET, S.W. 
PARKNEUK, LONDON, 262 


JOHN RUSSELL & CO., Lb. 


Ww “«A XI. 8 A. xX. Xz... ———— 


LAPWELDED » & | SOLID - an 















—— FOR LOCOMOTIVE AND OT AND OTHER BOILERS 
GENERAL. | ENGINEERING PURPOSES 


CE AW Ei SS, 


STEAM, ELECTRIC AND HAND, 


And all kinds of Lifting Tackle. 














OVERHEAD TRAVELLING 
CRANES. THE 


VAUGHAN GRANE 6°. 


____ MANCHESTER 
ere VAUGHAN & 80N Ltd. 














EDWARD LE BAS & Co. 


LONDON, GLASGOW. MANCHESTER. 


COPPER »». BRASS 


RODS, WIRES, TUBES, 
ALLOY RODS For aR MUNITIONS, 
COPPER 
COPPER T 

PHOSPHOR 








RICHARD C. GIBBINS & CO, 


BERKLEY STREET, BIRMINGHAM. a1 















ELECTRIC 
CONTROLLING DE 


IGRANIC 


Feecrric | Gem Guo F 


LON DON 4 BEDFORE 4 he: 
Re White & Sons, Widnes, a 
RAILS, “= 


POINTS AND CROSSINGS. 





AERIAL ROPEWAYS. 
TRY ) 
ROWLAND’S 





WIREWORK 


F 





The CLYDE STRUCTURAL IRON 00., Ltd., 
Clydecide lronworke, Scotetoun, ere 


Iron & Steel Roofs, Buildings. 
Workshops, &c., &c, 


LONDON OFFICE: 48, Cornhill, £.C, 
MAS SS 
WATER TUBE BOILERS and 
MECHANICAL STOKERS. 




















THE 


HULBURD ENGINEERING C°-[,t¢. 


St. Benet Chambers, Fenchurch Street, 
LONDON, E.C. ae 


See Displayed Advt. last and next week. 

















BERTRAMS LIMITED 
Engineers, 


MACHINERY ot taee ie hae Milis, 
Rubber Plantation Facto “ 

Also MACHINE Ti 
and Steel Construct 


1c: 


for 
iron jonal Works. 
WORKS, MONTREAL ,CANADA, 


JEN NK INS BR S BROS 


VALVES, 
LONDON, hy aad ET ORIA ST.EC. 








96 SHEETING 




















~B, 10 & 15% 





GLASGOW: Jouy S, Busnor, 51, Cadogan Street, 













































































CRUDE OIL ENGINES, 


FIXED AND PORTABLE TYPES > 
FOR INDUSTRIAL -AND 
AGRICULTURAL DUTIES. 


io4@ ESTBO R= 


CAINSBOROUGH, pat 


LONDON DEPOT :— 


79, Farringdon Road, B.C. Fay 


——F Ree. Bo 
wa 


Desianep TO Work On Carupbe, 
REFINED, AND Resipuat Ors. 


SEMI-DIESEL. TWO-CYCLE, 
SIMPLE. ECONOMICAL. RELIABLE. 


INDIAN BRANCHES :— 


Caleutta, Bombay, Lahore, Madras, 


CANADIAN DEPOT :— 


Saskatoon, Sask. 


(12) 























YT * “BROOM. & WADE WILL COM * 
139 2X0) OM7, ZA PRESS MORE AIR PER HP TAKEN z 
Koya THAN ANY OTHER MACHINE. of 


©): PRESSORS WADE = 


" STEAM TRAPS — 


Ya AND WILL RUN FOR WEEKS S3RY 
WITHOUT ATTENTION * & 








of one kind or another crowd the market. 
its action and the capacity of its discharge. 
either full open or dead closed. Sent on approval anywhere. 





The UNITED STATES METALLIC PACKING CO., Ltd. 


Telegrame—‘*Mzra.iic, BraprorD.” 


LONDON—11 
GLASGOW 


oR 


Soho Works, Allerton Road, BRADFORD. 


fA ae TYNE— nerens Street. pent oie be vigtose Fog -_ ey 
LIVERPOO HEFFIELD 94 


LING 


one ae: and 4706. 


SW. 


——_ cal ANSEA 
Angel Chambers, York Street. 


KIRKSTALL 


FORGE C*L” 
LEEDS 


ae 








We aim to supply one unique in the certainty of 
It is mechanically operated. Discharge Valve 























HAM, BAKER & CO., Ltd. 


MAKERS OF 


Sluice Valves, Air and Relief Valves, Fire Hydrants, 
Locomotive Water Cranes, and Water Fittings of all kinds. 


Also Sluice Gates, Penstocks, &c., for Imigation Works, 
Sewage Disposal Works, &c. 


ENGINEERS, IRON. AND BRASS FOUNDERS, 
Langley Green, BIRMINGHAM. 
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Telegrams : PENSTOCK, LANGLEY, WORGS. 





